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ffria*6S?f$.^<DS»4eJ±ii2 3 5cffi^t'5- 

[0 0 6 61 • WfaSISfeJK^CDS*fSS±:7^;l/A2 0 
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[0 0 6 7] 

sooml^CD:::^ 5'X:3 5c b;l/X>57.7aaSi5 (i^T\ 

. X5^T';;l/T;l^:3'-;l/ (NM-46: H*jft 
mSi^?iM. 207) 9.7g|S*f±5A^4 0"C* 

«{b^xm^^ai!) 25S|S^tt:iA^7 0Xtr^a3 
i&0.02g|3f±ii^P)S*T3BfPBl«J^U/Co -^CDm. 

7^fe;^FA2D: ^^t;Hbm:*»S;^ttM. ^KMS 
ffl: i63) lOOSB, V-::f9)}/:^X'^t}V-\^.^i^. 
Fa^-^>^>'y^;l/x-T;l/0.02S|5*{±ii^. 7 O'C 
-c 3 mf^UW\^xM]t^^Wl L . I ;v x,> 77g|5%m@ 

[0 0 6 8 ] (^i?K^!l2) ^^Ml <!:EI«CD:7'7Xn«: 
h;VX>60.^B. '^rr'^}y\^T)\^^-l^^ {NAA-46) 8.4 
SP^f±a.^4 0 °C^^^« L/C. -eofg^ T y ^I'T^l' 

- h D- 170N : RH«tStX**^^a*f. N C 0% : 20. 
9) 5og|5i&f±iA;?i.7 o"C*r^S3ii^.p lUiSS-eso 

t Fn=^^>'X5'';l'r^ y h (:^''^^'-t2;V'FA2D) 83.5 

^;i/x-r;^o.02g|5^tijA^. 7 0 °cr 3B#Pa«J# 
ttrSJB^J^TU. FiVx^si-ias^Jtra^HB^sofiM 
%CD^ U ^ >T y \ ^ff /Co 
[0 06 9] (-g^FJS) ^^Ml 

h;l'X>48.2gP. Xf^r y ^l^r;^:^-^^ (NAA~46) 4-2 

gpj^ttiz.^4 0 "C^-CM-Sb/Co ^©f^xf'T y ;pt;1' 

-f V>^7^>- F^D-f Vv'T V^I^^Arf i^^^ 

- hD-170N) 25S|5^l:tt^^7 0"C^r^m3i*fCo n 
aM-C3 O^SlSfa. $P>^^;l/::^X^*?U-F*0.02a5 
ttii<5?J^lHlSffi^3B#PBlf^U/c. ^Ofg. Jf<y:^:7'p^ 
h >^14b Fn^e^x^il/T ^ y U -^ F ( y^'y ^-fe;^ 
fas; i^-fH2;Hb^xm^^^aM. ^KM^tt: si.s) 8 
3.3g|5. i;>:/^;vxxa'^7U-Fo.02Sl5. ^^-fFP+>^ 
>^ y y 5^ ;vx - 5" jv o . 02§P^f±iA.;^^ , 7 0 °C t! 3 iWi 
S^UrJSiS^I^T h ;l'X>64.2g|5^j3P^affJ^50 

[0 0 7 0 ] (^^^!|4) -^^Wl tPI«CD:7^XnCC 
b;I/X>60.8gB. ;^-7''TV;l'T;V::r'-;U (naa-46) 8,.4 
g|5^ttiA^4 0'C^rJSSb/c, ^CD«:^7*Ty;l'r;L' 



(9) 
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x5^;VTi^yu- h (HE A) 2SgP. -:;^:7'^';L'XX^»> 

> 2 5 . 6g|5* 5<mM%<D ^ >T ^ y 1^ 

[0 07 1 ] (^^M5) ^^Ml<blil«07^Xn^ 

f ;Vx>78.3gB. ;;^7^TU;^r;l':3-;l/ (naa-46) 8.5 

24A-90CX: AMb^S^Se^tm. n,v. : 9a NCO 
%:21.2) 5DgB*f±ii-^7 0'C*T?^S3ii/c. I^fijg 
"C3 O^ms^^. >^:/^;VxX'7^ V- l-^o.02g|5ttii 

4: ^ ^•fe;Wt^X«*^^ttM. TfcMSffi: 98) 140.8 

gp, e;?-:/^;!/;^^^^!^- ho.,02gp. ^^^^ Fn^^>'t 
yy^;l'X-T';i/0.02g|S^ttiA^. 7 0°CT3B#H«}f 

[0 07 2] (&^M6) ^^^Jl <5:H3||(Z):?^;3^::iCC 
F;l/X>33g|5, ;^5^r U;VT;Vri— ;U (NM-46) 4.8gB 

-f:/ (7^*^y-^^?DN-95o:^0*-^>*^fc^J□SI*fcS; 
^*tM. N.V. : 75. NCO% : 12) 50g|5^{±iA^ 7 0 "C 

^ •i? F *o.o2SBf±iA-;?^iiisffi-e 3 ^ra^s^#L/co ^ 

ffi:i22) 63.935. Vzf^)lXX'5r^ly'-^Y0.02Wi. 

Y V y>t y ^ )Vx.- TJio.oidi^^itiL^. 7 0 
[0 07 3] (^^mi) '^m?iltmm<Dy^.:^:=iK 

FJl'X>44,,8gP. ::<r'TV)lT)l:::i-)l (NAA-46) 4,6 

( F D-noN : sfcBa«p1iX^^^?±^. N. 
v.. : 75. NCO% : 11.5) 5(S^^i±j^^l O^C^-VWU 
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(:/7^-fe;VFA5) 9i.7gB, >'::^^;v.;5^X^'^u- Fo.o 

2gP. FU=^y>^y y ^JVX-7';l'0.02g|5^f±iA 

7 0'Cr3B#P^Sf#U"CJSlS*$^TU. h;!/^^? 

6. sm^mm^^smmroO)^ u^^r^^yi^-F^ 
[0 0 7 4] i^mms) ^mmitmm(Dyy:^::i(tc 

F;Vx>60.4SB. •te^;l/r;l/r3-;^ (naa-44: H*tt 

ymmm: 230) 7.,6gp^f±iA^4o°c^ 

F^S^-f::^ (3?^*-- FD-170N) 50gE*tt: 
ii* 7 0 s s PJSKr 3 0 ^SJJ;m. 

7^9=-;vxx^ F ^o.o2SBtt?A^Pisar 3 mmu 

^^I'T^yU'- F (7'7^feJl'FA2D) 83.4f|5. >^:/'^;U 

xX^»^u-Fo..o2SB. /^>f Yu^y>^y^^)Vx.-- 

7^MV0.02S|5«rf±3A^. 7 0 ''CT?3 ^fflfiJ#L/-CSj£*^ 
TU. F;^x>80.6§P*m@fl^5Qma%©^;p^> 

T^y b -F^f#/Co 

[0 07 5] (^i?EW9) ^^Wliig^Ol^'^XriK: 
F^VX>29.8gB, •fe^;VT;^:3— ;P (tyiAA-44) 4,,lg|5^ 
f±?A^4 0"C*t:SSL/to ^cDfSfe^;l'T;I/::i-;t'3^3 
^^tCig^ U/c CD^«i^. U . V .1^ a > -f^ V T t> - 

FD-140IVI: ftE0«ax»»S:;^aM. N.V. : 75. 
NCO%: 10.8) 50gl5*f±iA^7 0°c$r#igL3M/c,„ 

"y^ F>^t4t: FP=l^>'x^;l/r y F (>^' ^^42 
JVFA3) 57.1SI5. 5;?::^5=JV;^X^'!riy- Fo,02SR. 
FP + y>^y^^jFx-r-^l/0.02a5^fi:5A*5^. 7 0 "C 
7?3H$ra<¥ftUTS)S^*^TL>. b;Vx>56.4a5*JlI^ 

aff$5>5(«a%cD'^ u^>T^ y F^f#/co 

[0 07 6] (^fiSFjl 0) -^^Wl iei«0:7'^Xn 
F;l'X>6i.3fl$. •^•^x;bT;V3i-;l/ (naa-422; H 
*fSJii*^SS^tt*l. *mKfflB: 180) 9 ,.7S|5^f±^Zv^4 0 

ft? l^/c<D^ffiiS L . -^+1^ >f V 1^ - F (D 

^V>>r5?U-F^tt^-^::7" {^^^-FD-170N) 50 

SP^&f±jA;5^7 o'c^-e^MS^Tto i^fiffirao^Mit. 

t^. >^>^>;V;^X^^L^- F^o,.02lH5ttiA^|HlSSr3 
ff^PalffiJ^UfCo ^<Z)t*. J^<y;^:7*^5i!7 F>attfc: Fn 
^^>>x5^;l/T^ y F (r?'^ ^^2;l/FA2D) 83.4fB. 
:/5^;l/XX^'?u-F 0.0235. Fp+>^>^^^^ 
;l-x^x;l'0,,02g|5^tt:iA^. 7 0 "C^C 3 ff$P^ffif#brS 
i£4$?TLs h;Fx>81.8g|5^M:l@?fJ^5oaS%CD^ 

u^>r^y u-F^f#fc. 

[0 07 7] (^^Wl 1 ) -^^Wl 

F ;i'X>65g|5. ij< y x.-T}\^^^(D^'^)\^r)\^^-y^ 
(yx:t>P-208; a*iflfli=»Si*tt«, *®»ffi: 9 
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5) l8g|5=&tt3i*4 0"CSr#fily:^o ^(D^mO:^- 

-^^^^l^y^UVi^-fVt^T^-- KD-/ WT^U- 
^^tt^^':7' (^^^-fD-170N) 50g|5^f±ji^7 0 

^c^"e#fi$ ii/Co mssrs o^JSJ£f*. s>:7'^;^x 

X ^ ^ U - V ^ 0 . 02g|5tt3A^PlS]g-C 3 Hfffl'^ 0 o 
UU-h (:7*^^feil'FA2D) 83.7SI5. ^•:f^)V:^X'^^ 

;Vx>86.7SP*mHff^5(M*%CD'iru^>T^y I- 

[0 078] (^mmi2) ^mmitmmcDy^T.:::^ 

*?afli«^^1±M. 301) 5,.^. ^^^.^^ 

{^^^.-VD- 170N) 50gP^tt3A^ 7 0 * r#?M.3 

^^■fe;l'FA2D) 83.4g|5. e^:/^ Jl'.XX'^^? h 0.02 

gp^ Fa=^y>^ .^^^ivx-f jJi'COZgp^ttiA 
7 0'Cr3B#ra{g}tLTS;j£;4J^TO. h;l^x>7 

[0 0 7 9] (^fiKMl3) ^^Wl^:l5)ilCD>'7Xr3 

(:7°^^-fe;i'FA2D) >?:/^;i'>^X^^ h 
0.02SB. Fa+y>'typ?^;i'X-7">'Vo.02a5*f± 

[0 0 8 0 ] (^^fjl 4) i|HlilO:7^Xr3 

^^^--bD-170N) 50gB^f±iA^7 0'C^rMS5li 
0.02gpf±3i^ieiSat: 3B$F^Sf#L'j^o -ecDf^. ^i^U^ 
i5'-fe;VFA2D) 92,.3gB. -:;^r:^^;vxX^ »^ ho.o2gp. 

^ ^ >f F o y > ^ y y ^ Jl/ X - 7"' ^l' 0 ., 02gP ^ fi5A ^ . 7 
0"Cr3B$ra{Sf#L'rSJ;5*f^Tl/> F;l'X>82.i^* 

[0 08 1 ] {-^^Ml 5) -^^Wl iPfilO^^Xn 
5cF;l'X>59.5g|5. ;;^f T V>^VT^t'::i-;^ (hi^~46) 2 
Og|3J&{±iA^4 0 "CSr#Sb/c« -eOflXT^ T U }VT 
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FD-170N) 50iB^ttiA^7 O'C^f 
p)-S«:t?3 0^JSi&«. iP:/^;v>^X^^w-F^o.02 
a5{±iA<;^RSJS"e3ff$ra«f$L./Cc -ecDtft. ^y:^'7'n 

F>^t4t FP+^>x^;VTi^y F (^^'^^^fe 
;VFA2D) 68.8gB. >?':?*^;l/XX^ I/- F 0 .02l». ^^-f 
Fa + v^>^^^^>^l'^-r>rl/0.02^^{±5A^. 7 O'C 
T3^Faffi}#UrJSjS4i|?TL'. F;V:£:>79..3g|5*m 

[0 08 2] (-^^^Hie) iPI^(D>'5^^:=' 
5C F;Vx>6l.7^. y^ T-r yiVT^W::!-;!/ (M^A-46) 
0.6gpj&tta^4 0"C^r#SL/to ^CDf^^^T^'TU^V 

F D-170N) 5(m^i±i2^^1 0 '^C^'C^^l^^ ii- 

^„ masrs o^S'Js.iSjf^. s;>y^;vxX'7»:?u-F* 
o.o2M±iZi<5^isiag'C3Btr0^iSftufco ^©f^. 5j<y^ 

:7*a ^ ^ F >^t4t: F a=^^^:i^ ?'^t'T ^ V F ( 
20 i^^JVfAZD) 93.S?^. Fo.02g|5. 
7\>f Ftz:^^y>^y.;>?^;l'X-7^;l/o.02gp^ft^^. 7 

0 T -C 3 B?rfl«f$ b r Sli; ^5^T L . F Jl' X > 82 3g|5^ 

m±mi^ s(mm%(D^ u > r ^ u w - f *f#/c. 

[0 08 3] (^mmi7) ^^mi tmm(Dy'7^:::i 
JCF;l':i:>59gP. y^r'TU^l^TJl/ri-;!^ (NAA-46) 24 

^yur - F o --f y ury^u-h Sf4 3? ( 3? -5^ * 

- FD-170N) 50giS^ttiA^7 OTSr^Sii/Co PI 
30 serso^JgjSf^. >?:/^;V;^X'5'^i/- F^o,02lS 
f±iA^|^lS^r3B?F^1f^L/c. -eoft. ^^Vijy'r^y 
^ F>iettt: Fn=^>'X?'>^t'r^ y V-F {y'yi^'^^l' 

FA2D) 63.795. ;PXX^ ^ V- F 0.02gP. F 

a^^y>-=eyy^ji/X'-y';i/o.o2gB*{±ii-^?^. 7 O'^cr 
3^P^«}^LTJSt5*5^Tb, F;^x>7S.7liP4m@ 

[0 0 8 4] i^j&miB) ^^mi tmmoyyysa 
F;vx>62,,3gE. ;^7^r y;vr^i/:3 (n^a-46) 
8,4gp^f±iA^4 0 "c^vm^uvfc. ^<D\k:^f r y ;i/ 

>f V V r F <D Y V t^T 5? F^f43r Y :7* ( ^ 
^^.--^ F D~170N) 50SP^f±iA;?^7 0 ^'^m^ii' 

y'Wy^ F>attt Fn^^^xx^ jH/T i^y F ( :7*^ 
c^^Jl'B^Di ^-{^Mt^xmrn. *M»ft:i57) 86.. 
9g|5. i;?r^^;i/XX^^u-Fo..o2gB. y^>f Fa=^^y> 

^^y?Jl'.x--r;l/0..02SP=5:f±iA^. 7 0°C"C3^ra« 
!^brSJS*^TU. F;vx>83gls=&Jn;^HJfJ^5(«fi 

50 %6D^U3?>J^^T^ y U-*F^#:^Co 
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[0 08 5] {^^Ml 9) ^^Ml i:PI«l©:7 7X3 

^mm. mmum. ifc^.4o^c) 4,.2gis*ttjA^4 0'c 

^ y b ^^y' i^^^- - b D- 170N) 50 

^^ti^^ 7 0 r^i^^ ii fcc lUS^r^ 3 0 ^mjt^ 
b*o.o2SISf±^^lll^a]^-e3 

:^>^X,^)lT^ ')U-h i'i2;PFA2D) 87.4g|5. >^ 10 

V- No.02g|5. ^nh' F p^^. >^ 5^ 
;Vx-f^;l'0..02g|54{±iA^. 7 0'C-C3ff#S^bTjg 
jS%i^Tb. f ;l/x>80.9S|5^JlI^H?f$^50M%cc)':? 

[0 0 8 6 ] (^^M2 0) if5li|(7)y 7XrJ 

if y ^ - u > ^ V r ^ - F o y T ^ - h Stt 3? 

^ y° ( t5? ^ - F D" 170N) SOgP^ttiA^ 7 0 °C S -e# 20 

as-^^co |HISKT'3 05>SJSm> >?:/^;l'.:^X^'?i>' 

F ^0.02gW±?A^fHlSffi-e 3 B#H«^L /Co C7>t^. 
^|<y ;?7y'n'^i:7 F>^ttt Fn^^i^:i^5^>^i'T^U F 
(:/^^H2;vfa2d) 87,.4gB. -:;?:/^;uxX^'i;i>-Fo. 
02SP. >^^-f Fn=^^y >^yy^;^:n-rJl/0.02gp^tt:?A 
7 0'C-C3B#PHl«f#brJSJS«r*^TL. F^'L'X^s 
0 „ 9gi5^ft] ^Hfl5^ 50SM% O^V^>T^yu--F?& 

[0 0 8 7 ] (^mm2 1) ^mmi tmmcoyyAzj 
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F 3&5^^5cigji L fc<D ^mm 1/ . --s + ^ u > y 

i/r:^-FCD-Yy5^r5?U-F^tt^ Y:/ i^^:^-Y 

D-170N) 50gp^ttiA^7 o'csr#a$^*7^o PSJK 

^3 O^JgjJ^fl. >?y^;Vy^X^'^?L'- F*o.02g|Sf±aA 

Fn^^^x^;i/T^ V v-F ( ^''-^ fe;VFA2 
D) 88.6fB. >>y^^;vxX^^^U- Fo.o2gB. Fa 
^y>^ry^9^;Fx^7^';i/0.02SP^ttav.;^. 7 0'Ct?3 
ff#Mffij#UrJS.jS«r*?TL. F;Fx>82.6SB*ma?f? 
^ 50am% 0D'^7U^>7^UU--h^ #2^c, . 
[0 08 8] (^i3cW2 2) <hPI«CD7^Xn 

(yx:t>P"205; a^:Wi«^i#aM) 7.3gI5*f±ii 

^y^'Tt-'- Fo Yyt^r ^ i-'-- F^tt^ (3? 

^ F D-170N) 50g|5^f±:iA;?^7 0 "C^VMU^^i: 

o.o2SPf±ii^?^i^ss^3^paffif$u/c. ^©m. ^>y :^ 

:7'a^^ h>^t4b: Fa=^i^x^;l'r ^ V F (^'^ 
i'H2;]/FA2D) 88.8gB. i^:/^;!/;^ X-^ U- h' 0 .02g|S. 

O"CT3B$ra«f^brS0^*^Tl/. FJV:n>83„5«P^ 

jn:^.iiB^5Qas%o^ u ^>T ^ y i^- f *?#/c. 

[0 08 9] ±ia<D«^^W5c4sl:t^^^!^^®-^* 

TiE<D^ 1 ^C:^"f « 
[0 09 0] 
[«1] 
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ijooSR{c7 iDi/m^y t Yxi^%yx.^)\^ri' >; v- h (m 

- 5400 : .«55^^!m5»^^ttM) 20i5> h ;W x >20g|5SUf 

[009 1 ] (itsiM2 ) m&m 1 

Wtt4ffl«^?)ioog|5(c#iiE§±SiJ ( * 5=- 4- > B- 

[0 09 2] (|^{?|3) -&fiSW2r#6n/c't?U^r> 
[0 09 3] («SW4) #S^M2-Cf#6n/c'i'U^> 



[0094] (^^5 ) HJfe^HT'ff^n/ctgttx^ 
40 -SSSe-f tttfflElciaioogiStc :? 5f Ji/K=e y t F a + v 

x5^;Pri' y l^- h (M- 5400) 20ffl5, PMMAt'-X 
(GM-0630H jt^^^^ttM) 0.02gP, K-'L'X 

>2oai3. T^iateSiJ (-/;U*f+:>.Tl84) csgp^BB-^L/ , 

[0 09 5] (.mmme) -^^ma-cmbn-rc^vii^ 

y U- HOOSPKPMMAhf-X (CM-0630H) 35 

SB. bji'X>35gi5. ^igjsm 3. r 184) zgp^ 

50 t4x4^;l/:¥^-|^«|{t14«^%*»)t. 
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[0096] (m&mi ) «6^6-r»6nfcffittx:?. 

[0097] (mmm s ) 5 -cni^ntcy u 5? > 

T i' y b - V loofflJf c 7 ;L'M =& / 1 F d 5= jbT 

(M- 5400) 40^15, it h-fl 

^^^riPViy-V (M-400: *!i&^fiS*sfeS^M) 6 

gg> h^i^x^AegPRO'^M^i (^';U;^/=^^^Ti84) 3.8 

[009 8] (.mmmQ) mmms-cni^nfcm^:^^ 
)v^-'Wmiwmmmio<Miic-r d > t*-x (sp- so 

[009 9] (.m^m 1 0 ) -^fiswe c^^nfe-? w 

^ri"; U-Mooa5{c««R«f±jSiJ (.i3^t>B-4) 2.5 

[0 100] im&miDmimio-cni^intcmm 

driyX.^JVTf V U— h (M-5400) 2(®. h;l'X>20 

[0 10 1] (mmmi2) ^^mi-cn^tifcyi-^ 
[0102] {mmm 1 3 ) mmm 1 2 t?f#6tifcffitt 
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CLAIMS 



[Claim(s)] 

[Claim 1] Activity energy-line hardenability urethane (meta) aciylate to which a carbon number has the long-chain 
alkyl group of 13-25, and an activity energy-line hardenability functional group, and is characterized by carrying out 
the poly caprolactone denaturation. 

[Claim 2] Activity energy-line hardenability urethane (meta) acrylate according to claim 1 which the organic 
isocyanate which has three or more isocyanate radicals in 1 molecule, and long-chain aUcyl alcohol and poly 
caprolactone denaturation hydroxyethyl (meta) acrylate are made to react, and is obtained. 
[Claim 3] Organic [ which are an activity energy-line hardenability constituent containing activity energy-line 
hardenability urethane (meta) acrylate according to claim 1 or 2, and have a copolymerizable activity ener gy-line 
hardenability functional group with said activity energy-line hardenability urethane (meta) acrylate further / the 
compound and organic ] or an inorganic bead, and the activity energy-line hardenability constituent characterized by 
the thing which is chosen firom from in three sorts of an antistatic agent, and which contain any one sort at least. 
[Claim 4] The functional material which irradiate claim 1, activity energy-line hardenability urethane (meta) acrylate 
according to claim 2, or an activity energy-line hardenability constituent according to claim 3, it is made to harden an 
activity energy line, and is obtained. 

[Claim 5] The optical diffusion sheet characterized by preparing the layer which consists of claim 1, activity energy- 
line hardenability urethane (meta) acrylate according to claim 2, or an activity energy-line hardenability constituent 
according to claim 3 in the front face of a base material sheet. 

[Claim 6] The acid-resisting film characterized by having prepared the layer which consists of claim 1, activity energy- 
line hardenability urethane (meta) acrylate according to claim 2, or an activity energy-line hardenability constituent 
according to claim 3 in the upper layer of a base material film, and preparing an acid-resisting layer in it further at the 
upper layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to those applications at activity energy-line hardenability 
urethane (meta) acrylate useful as the coating used in the field of which abrasion-proof nature and lubricity are 
required, a coating agent, etc., and an activity energy-line hardenability constituent list. 
[0002] 

[Description of the Prior Art] As the coating which has abrasion-proof nature, or a coating agent, the ultraviolet curing 
mold rebound ace court agent, the electron ray hardening mold reboimd ace court agent, the silica system rebound ace 
court agent, 2 liquid type acrylic urethane system elasticity coating, etc. are known conventionally. Moreover, as the 
coating which has lubricity, or a coating agent, the thing over which the poly dimethylsiloxane graft or the block 
copolymer was made to construct a bridge by isocyanate, a melamine, etc. is known. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned ultraviolet curing mold rebound ace court 
agent, an electron ray hardening mold rebound ace court agent, and a silica system rebound ace court agent, it is easy to 
produce the problem of the adhesion to a base material falling or a chippilig and a crack occurring in a paint film 
depending on paint thickness according to use of a hard monomer, and the increase of distortion at the time of the 
hardening contraction by having raised crosslinking density. Moreover, when these rebound ace court agents are 
applied to the base material sheet made from the plastics for optical diffusion sheets etc., since the paint film formed is 
too weak firmly, the secondary elaboration after paint or coating becomes very difficult. In addition, there are also a 
pr oblem that a base material sheet curls at the time of paint, and a problem that a crack arises in a paint film. 
[0004] On the other hand, although the problem of a chipping and a crack does not have the above-mentioned 2 liquid 
type acrylic urethane system elasticity coating, since it is 2 liquid type, working Ufe has a limit and it has problems, like 
being [ that where of workability is bad ] a problem, being [ that where of dry-hard time amount is long and 
productivity is bad ] a problem, and solvent resistance and blocking resistance are still wor se. Although addition of 
poly dimethylsiloxane oil can be considered to aim at an improvement of blocking resistance, fault, such as causing the 
fall of the transparency of a paint film, the adhesion over a base material, and recoatability in this case, arises. 
[0005] Moreover, it can be said that recoating that it performs silk printing etc. on a paint fihn front face although the 
thing over which the above-mentioned poly dimethylsiloxane graft or the block copolymer was made to construct a 
bridge by isocyanate, a melamine, etc. is very excellent in lubricity is impossible. 

[0006] This invention is made paying attention to the trouble which exists in the above conventional techniques. 
Especially the place made into the purpose is to provide with those applications the activity energy-line hardenability 
urethane (meta) acrylate and the activity energy-line hardenability constituent hst which can be suitably used as a 
coating or a coating agent in the field of which abrasion-proof nature and lubricity are requir ed. 

[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a carbon number has the long-chain 
alkyl group of 13-25, and an activity energy-line hardenability functional group, and invention according to claim 1 
makes it a simimary to have carried out the poly caprolactone denaturation. 

[0008] Invention according to claim 2 makes it a summary to make the organic isocyanate which has thr ee or more 
isocyanate radicals in 1 molecule, and long-chain alkyl alcohol and poly caprolactone denaturation hydroxyethyl (meta) 
acrylate react, and to be obtained. 

[0009] Invention according to claim 3 is an activity energy-line hardenability constituent containing activity energy- 
line hardenability urethane (meta) acrylate according to claim 1 or 2, and makes a summary the thing which is chosen 
firom firom three sorts of organic [ which have a copolymerizable activity energy-line hardenability functional group 
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with said activity energy-line hardenability urethane (meta) acrylate fuither / the compound and organic ] or an 
inorganic bead, and an antistatic agent of inside and which contain any one sort at least. 

[0010] Invention according to claim 4 makes it a summary to irradiate claim 1, activity energy-line hardenability 
urethane (meta) acrylate according to claim 2, or an activity energy-line hardenability constituent according to claim 3, 
to make it harden an activity energy line, and to be obtained. 

[001 1] Invention according to claim 5 makes it a summary to have prepared the layer which consists of claim 1, 
activity energy-line hardenability xirethane (meta) acrylate according to claim 2, or an activity energy-Une hardenability 
constituent according to claim 3 in the front face of a base material sheet. 

[0012] Invention according to claim 6 makes it a summary to have prepar ed the layer which consists of claim 1, 
activity energy-line hardenability urethane (meta) acrylate according to claim 2, or an activity energy-line hardenability 
constituent according to claim 3 in the upper layer of a base material film, and to have prepared the acid-resisting layer 
in it further at the upper layer. 
[0013] 

[Embodiment of the Invention] Hereafter, the operation gestalt which materialized this invention is explained to a 
detail. 

[Activity energy-line hardenability urethane (meta) acrylate] Activity energy-line hardenability urethane (meta) 
acrylate is explained first. A carbon number has the long-chain alkyl group of 13-25, and an activity energy-line 
hardenability functional group, and the activity energy-line hardenability urethane (meta) acrylate (A) in this operation 
gestalt is char acterized by carrying out the poly caprolactone denaturation. This activity energy-line hardenability 
urethane (meta) acrylate (A) is obtained by making the organic isocyanate (B) which has three or more isocyanate 
radicals in 1 molecule, and long-chain alkyl alcohol (C) and poly caprolactone denaturation hydroxyethyl (meta) 
acrylate (D) react. 

[0014] The organic isocyanate (B) in an organic isocyanate (isocyanate prepolymer compound) book operation gestalt 
is obtained by denaturalizing the diisocyanate monomer (b) which has two isocyanate radicals, and has three or more 
isocyanate radicals in 1 molecule. As the denaturation approach of a diisocyanate monomer (b), isocyanurate 
denaturation, adduct denaturation, biuret denaturation, etc. ^e mentioned, for example. 

[0015] As a diisocyanate monomer (b), it is the tolylene diisocyanate (TDI) expressed with the following type (1), for 
example, and [0016]. 
[Formula 1] 
CH3 





NCO-tyj-NCO ■-■(!) 

The naphthalene diisocyanate (NDI), [0017] which are expressed with the following type (2) 
[Formula 2] 

NCO 

•■•(2) 

NCd ^ ^ 

The diphenylmethane diisocyanate (MDI), [0018] which are expressed with the following type (3) 
[Formula 3] 

NCO NCO 

The isophorone diisocyanate (IPDI), [0019] which are expressed with the following type (4) 
[Formula 4 

/-i-CKLNCO 
NCO-< > • ■ "(4) 



The KISHIRE phosphorus diisocyanate (XDI), [0020] which are expressed with the following type (5) 
[Formula 5] 
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■ • -(5) 




CHjNCO 



CHjNCO 

The hexamethylene di-isocyanate (HDI), [0021] which are expressed with the following type (6) 
rFormula 6] 

NCO - (CH2)g-NCO ■ ■ ■ (6) 



The dicyclohexylmethane diisocyanate (H-MDI), [0022] which are expressed with the following type (7) 
[Formula 7] 

NCO-(^^y-CH^-(^^l^CO ■ ■ ■ (7) 

In addition, 2, 2, 4-trimethyl hexamethylene di-isocyanate, lysine diisocyanate, norbomane diisocyanate methyl, etc. 
are mentioned. 

[0023] As organic isocyanate (B) which carried out isocyanurate denaturation of the above-mentioned diisocyanate 
monomer (b), what is shown by the following general formula (8) is mentioned, for example. 
[0024] 
[Formula 8] 

R— NCO 
I 

N li ••■(8) 

NCO-R-^ "^C-^ ^R— NCO 
II 

o 

CH3 



CHLj- 



CH3 



CH^- 
CH3 



CH3 

As organic iso NETO (B) which carried out adduct denaturation of the above-mentioned diisocyanate monomer (b), 
what is shown by the following general formula (9) is mentioned, for example. 
[0025] 
[Formula 9] 

II 

CH,OC— NH — R— NCO 

I ° 
CHj-CHj-C-CHsO-C-NH-R-NCO ■••(9) 

CH,OC— NH— R— NCO 

4 

Rtt±IH-«!t5C{8)©RkHI» 

As organic iso NETO (B) which carried out biuret denaturation of the above-mentioned diisocyanate monomer (b). 



JP,2002-256053,A [DETAILED DESCRIPTION] Page 4 of 21 

what is shown by the following general formula (10) is mentioned, for example. 
[0026] 

[Formula 10] 

O 

^CNH— (CH2)g-NCO 
NCO-(CH2),-N '--(lO) 
CNH— (Ciyg— NCO 
O 

As long-chain alkyl alcohol (C) in a long-chain alkyl alcoholic book operation gestalt, that in which carbon numbers, 
such as tridecanol, myristyl alcohol, cetyl alcohol, stearyl alcohol, behenyl alcohol, polyoxyethylene monostearate, the 
polyoxyethylene cetyl ether, polyoxyethylene stearylether, and glycerol monostear ate, have the long-chain alkyl group 
of 13-25 is mentioned, for example. 

[0027] The poly caprolactone denaturation hydroxyethyl (meta) acrylate (D) in the poly caprolactone denatiu-ation 
hydroxyethyl (meta) acrylate book operation gestalt is the compotmd shown by the following general formula (1 1), and 
it has the activity energy-line hardenability functional group (CH2=) while it has an isocyanate radical and reactivity. 
[0028] 

[Formula 11] 
R 

I 

CH2=CCOCH2CH20-[C(CH2)503^H • • -(11) 

O O 
RttHXttCH^. nl*1 -25«>fiJS 

Although n in the above-mentioned general formula (11) expresses the integer of 1-25, the value of desirable n is the 
integer of 2-5. If the value of n uses the thing of the integer of 2-5, while poor hardening accompanying increase of the 
molecular weight between bridge formation of the activity energy-Hne hardenability constituent containing activity 
energy-line hardenability urethane (meta) acrylate (A) or this urethane (meta) acrylate (A) will be controlled, good 
abrasion-proof nature and a self-repair function are demonstrated. 

[0029] The synthetic activity energy-line hardenability urethane (meta) acrylate (A) of activity energy-line 
hardenability urethane (meta) acrylate is obtained by adding poly caprolactone denaturation hydroxyethyl (meta) 
acrylate (D), and making it react further, after mixing the organic isocyanate (B) which has three or more isocyanate 
radicals, and long-chain alkyl alcohol (C) and making both react into 1 molecule. 

[0030] Both the above-mentioned reactions can usually be performed in a solution, and ester solvents, such as ketones, 
such as aromatic hydrocarbons solvents, such as toluene and a xylene, an acetone, a methyl ethyl ketone, methyl 
isobutyl ketone, and a cyclohexanone, ethyl acetate, propyl acetate, isobutyl acetate, and butyl acetate, etc. are used as 
independent or a partially aromatic solvent. 

[0031] Moreover, both the above-mentioned reactions can also be performed by the non-solvent system, and it can also 
carry out in the compound which has an activity energy-line hardenability functional group, for example, styrene, 
isobomyl acrylate, acryloyl morpholine, diethylene glycol diacrylate, triethylene glycol diacrylate, etc. 
[0032] As for reaction temperature, it is desirable that it is ordinary temperature -100 degree C, and, as for reaction 
time, it is desirable that it is 1 - 10 hours. As for the mixing ratio of organic isocyanate (B), poly caprolactone 
denaturation hydroxyethyl (meta) acrylate (D), and long-chain alkyl alcohol (C), it is desirable that it is the mixing ratio 
from which the mole ratio of the isocyanate radical of organic isocyanate (B), the hydroxyl group of poly caprolactone 
denaturation hydroxyethyl (meta) acrylate (D), and the hydroxyl group of long-chain alkyl alcohol (C) is set to 1:0.8- 
1.20:0.02-0.33. 

[0033] On the occasion of this composition, catalysts, such as dibutyltin dilaurate, dibutyl SUZUJI ethylhexoate, and a 
dibutyltin ape fight, may be used if needed. As for the addition of a catalyst, it is desirable that it is 0.01 - 1 weight 
section, and it is more desirable that it is the 0.1 - 0.5 weight section. Moreover, polymerization inhibitor, such as the 
hydroquinone monomethyl ether, may be used. As for the addition of polymerization inhibitor, it is desirable that it is 
0.01 - 1 weight section. 

[0034] A [activity energy-line hardenability constituent], next an activity energy-line hardenability constituent are 
explained. In the activity energy-line hardenability constituent in this operation gestalt, the activity energy-line 
hardenability urethane (meta) acrylate (A) described above as an indispensable component contains, and also the 
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compound (E) which has an activity energy-line hardenability functional group as an arbitration component, a bead (F), 
an antistatic agent (G), a photoinitiator (H), and other additives contain. 

[0035] The compounds (E) which have an activity energy-line hardenability functional group in the compound book 
operation gestalt which has an activity energy- line hardenability functional group are activity energy- line hardenability 
urethane (meta) acrylate (A) and a copolymerizable compoimd, and have the activity energy-Une hardenability 
functional group. As the example of representation, the monofunctional nature which has an acryloyl (meta) radical, a 
polyfunctional monomer, or oligomer is mentioned into a molecule. A commercial thing can also be used as such a 
compound. 

[0036] As a typical monomer, phthaUc-acid mono-hydroxyethyl acrylate, 2-ethylhexyl acrylate, phenoxy ethyl acrylate, 
2-ethoxyethyl acrylate, 2-ethoxyethoxyethyl acrylate, 2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate. Poly 
capro lactone denaturation hydroxyethyl acrylate, dicyclopentenyl oxy-ethyl acrylate, N- vinyl pyrrolidone, acryloyl 
morpholine, isobornyl acrylate, The thing of monofunctional nature, such as vinyl acetate and styrene, neopentyl glycol 
diacrylate, 1, 9-nonane diol diacrylate, 1,6-hexanediol diacrylate, 1,4-butanediol diacrylate, diethylene glycol 
diacrylate, Triethylene glycol diacrylate, propylene glycol diacrylate. The thing of two functionality, such as 
dipropylene glycol diacrylate, trimethylolpropane triacrylate, A pentaerythritol thoiia chestnut rate, the thoria chestnut 
rate of the three-mol propylene oxide addition product of trimethylol propane. The thoria chestnut rate of the six-mol 
ethyleneoxide addition product of trimethylol propane, Polyfunctional things, such as glycerol pr opoxy thoria 
KURIRETO, dipentaerythritol hexaacrylate, and hexa acrylate of the caprolactone addition product of 
dipentaerythritol, are mentioned. 

[0037] Moreover, as typical oligomer, unsaturated polyester, polyester acrylate, polyether acrylate, acrylic acrylate, 
urethane acrylate, epoxy acrylate, etc. are mentioned. 

[0038] Or ganic or an inorganic bead is used as a bead bead (F). As an example of an organic bead, what consists of 
synthetic resin or rubber, such as polymethylmethacrylate (PMMA), nylon, and polyurethane, is mentioned. Moreover, 
as an example of an inor ganic bead, what consists of metals, such as titanium oxide, a titanium dioxide, an aluminum 
oxide, the tin oxide, indium oxide, a zinc oxide, antimony oxide, antimony content tin oxide, and tin content indium 
oxide, or a silicon dioxide, glass, etc. is mentioned. 

[0039] As an example of an antistatic-agent antistatic agent (G), what used alkali-metal salts, such as non-ion systems, 
such as cation systems, such as anion systems, such as alkyl phosphate, and quartemary ammonium salt, and 
polyoxyethylene aUcyl ether, and a lithium sodium potassium, is mentioned. What used lithium salt also in it is 
desirable. 

[0040] As an example of a photoinitiator photoinitiator (H), for example The isopropyl benzoin ether. The isobutyl 
benzoin ether, a benzophenone, a Michler's ketone, o-benzoyl methyl benzoate, an acetophenone, 2, 4-diethyl thioxan 
ton, 2-chloro thioxan ton, ethyl anthraquinone, p-dimethylamino isoamyl benzoate ester, p-dimethylamino ethyl 
benzoate ester, 1 -hydroxy cyclohexyl phenyl ketone (IRUGA cure [ for example, ] 184 by Ciba-Geigy, Inc.) 2- 
hydroxy-2-methyl-l-phenyl-propane-l-ON (DAROKYUA [ for example, ] 1 173 by Ciba-Geigy, Inc.), 2, and 2- 
dimethoxy -1, 2-bibenzyl-l-ON The (IRUGA cure [ for example, ] 651 by Ciba-Geigy, Inc.) 2-benzyl-2- 
dimethylamino-l(4-morpholino phenyl)-butanone -1, bis(2, 4, 6-trimethyl benzoyl)-phenyl phosphine oxide, 
Methylbenzyl formate etc. is mentioned. 

[0041] As an additive of others which are blended with other additive activity energy-line hardenability constituents as 
an arbitration component, a solvent, a leveling agent, an ultraviolet ray absorbent, etc. are mentioned. As an example of 
a solvent, ester solvents, such as ketones, such as alcohols solvents, such as aromatic hydrocarbons solvents, such as 
toluene and a xylene, a methanol, ethanol, isopropyl alcohol, n-butanol, and isobutanol, an acetone, a methyl ethyl 
ketone, methyl isobutyl ketone, and a cyclohexanone, ethyl acetate, propyl acetate, butyl acetate, and isobutyl acetate, 
etc. ar e mentioned, and it is used as independent or a partially ar omatic solvent. As an example of a leveling agent, the 
leveling agent of a silicone system and a fluorine system is mentioned to an acrylic copolymer list. As an example of an 
ultraviolet ray absorbent, the ultraviolet ray absorbent of a benzophenone system, a benzotriazol system, an oxalic acid 
anilide system, a triazine system, and a hindered amine system is mentioned. 

[0042] The manufacture activity energy-line hardenability constituent of an activity energy-line hardenability 
constituent mixes suitably arbitration components, such as activity energy-line hardenability urethane (meta) acrylate 
(A) which is an indispensable component, and the above-mentioned compound (E), and is manufactured. 
[0043] When blending the compound (E) which has an activity energy-line hardenability functional group as an 
arbitration component, it is desirable that the mixing ratio of the compound (E) which has activity energy-line 
hardenability urethane (meta) acrylate (A) and an activity energy-line hardenability functional group is 30-90:5-35 in a 
solid content ratio (weight). 

[0044] Moreover, when blending a bead (F), it is desirable that a bead (F) is the 0.01 - 100 weight section to the 
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component 100 weight sections other than the bead (F) contained in an activity energy-line hardenability constituent. 
[0045] When blending an antistatic agent (G), it is desirable that an antistatic agent (G) is 0.1 - 10 weight section to the 
component 100 weight sections other than the antistatic agent (G) contained in an activity energy-line hardenability 
constituent. 

[0046] When blending a photoinitiator (H), it is desirable that the mixing ratio of the compound (E) which has activity 
energy-line hardenability urethane (meta) acrylate (A) and an activity energy-line hardenability functional group, and a 
photoinitiator (H) is 100:10-300:1-20 in a weight ratio. 

[0047] The activity energy- line hardenability urethane (meta) acrylate (A) and the activity energy-line hardenability 
constituent which were explained above are used as a coating or a coating agent. More specifically A cellular phone, a 
wrist watch, a compact disk, audio equipment. Electrical and electric equipment, such as OA equipment; Electronic 
ingredient components; reMgerators, such as a touch panel and an acid-resisting plate of the Braxm tube, Interior; 
precoat metal steel plates, such as meter panels of a home-electronics; automobile, such as a cleaner and a microwave 
oven, and a dashboard; The body of an automobile, A bumper, a spoiler, a doorknob, a handle, a head lamp, the gas 
tank of a motor cycle; Plating, Autoparts, such as an aluminum wheel with which vacuum evaporationo and sputtering 
were performed, and a door mirror; The roof of a carport. Lighting roof; A polyvinyl chloride, acrylic resin, 
polyethylene terephthalate (PET), Plastic parts, such as a polycarbonate and ABS plastics, a film. Sheet; the fi*ont face 
of sheet-like base materials, such as woodwork product; cloth, such as a stairway, a floor, a desk, a chair, a wardrobe, 
and other fumiture, and paper, etc. is used as a coating or a coating agent in the field of which abrasion-proof nature 
and lubricity are required especially. 

[0048] The approach of paint or coating is good at a conventional method, for example, the approach of an air spray, 
airless spray, electrostatic coating, a roll coater, a flow coater, a spin coat, etc. is mentioned. In addition, £is for the 
thickness of a paint film, it is desirable that it is about 1-100 micrometers. 

[0049] Paint, the activity energy-Une hardenability urethane (meta) acrylate (A) by which coating was carried out, or an 
activity energy-line hardenability constituent is har dened by the base material by the exposure of activity energy lines, 
such as ultraviolet rays and an electron ray. It is desirable that hardening energy (addition quantity of light) is 100 - 
1000 mj/cm2, using a mercury lamp, a metal halide lamp, etc. as exposur e conditions in the case of irradiating 
ultraviolet rays. Moreover, as exposur e conditions in the case of irradiating an electron ray, it is desirable that it is the 
exposure of 1 - 5Mrad in acceleration voltage 150-250keV. 

[0050] A [fimctional material], next a functional material are explained. The functional material in this operation gestalt 
irradiates activity energy-line hardenability urethane (meta) acrylate (A) or an activity energy-line hardenability 
constituent, and makes it harden activity energy lines, such as ultraviolet rays and an electron ray. The desirable 
exposure conditions at the time of irradiating an activity energy line are the same as the exposure conditions of a 
publication previously. 

[0051] [An optical diffusion sheet], next an optical diffusion sheet are explained. The optical diffusion sheet in this 
operation gestalt has the composition that the layer which consists of activity energy-line hardenability urethane (meta) 
acrylate (A) or an activity energy-line hardenability constituent was prepared in the front face of a base material sheet. 
An optical diffusion sheet is used by the liquid crystal display, the lighting object, a signboard, etc. for the purpose of 
making homogeneity diffuse the li^t emitted from the light source. In addition, although the sheet made of synthetic 
resin or a film, a glass plate, etc. can be used, PET, a polycarbonate, or a glass thing is desirable as said base material 
sheet, in respect of transparency also in it. 

[0052] The back light unit for liquid crystal displays using this optical diffusion sheet is shown in drawing 1 . In the 
back Ught unit shown in this drawing, the laminating of the reflective sheet 1 1, a light guide plate 12, the 1st optical 
diffusion sheet 13, the prism sheet 14, and the 2nd optical diffusion sheet 15 is carried out toward a front-face side one 
by one (going to the bottom from the bottom in drawing 1 ) from a rear- face side, and the liquid crystal layer 
(illustration abbreviation) is further arranged in the front-face side of the 2nd optical diffusion sheet 15. Moreover, the 
lamp 16 is arranged by the end of said light guide plate 12 as the light source. After carrying out incidence of the beam 
of light which is emitted from a lamp 16 in the case of this back light unit to a light guide plate 12, it is reflected with 
the reflective sheet 11, and outgoing radiation of it is carried out from the fr ont face of a Ught guide plate 12, it carries 
out the sequential transparency of the 1st optical diffusion sheet 13, the prism sheet 14, and the 2nd optical diffusion 
sheet 15, and attains them to a liquid crystal layer (illustration abbreviation). In addition, the work which prevents with 
[ of the work and this sheet 14 which diffuse a beam of light, and which work, simultaneously protect the prism sheet 
14 ] ** also has the 2nd optical diffusion sheet 15. 

[0053] A [acid-resisting film], next an acid-resisting fihn are explained. Drawing 2 is the sectional view showing the 
acid-resisting film 20 in this operation gestalt. As shown in this drawing, the acid-resisting film 20 in this operation 
gestalt has the composition that the layer 22 which consists of activity ener gy-line hardenability urethane (meta) 
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aciylate (A) or an activity energy-line hardenability constituent was formed in the upper layer of the base material fihn 
21, and the acid-resisting layer 23 was further formed in the upper layer. 

[0054] As a base material film 21, although the film made of synthetic resin or a sheet, a glass plate, etc. can be used, 
PET, acrylic resin, a polycarbonate, or a glass thing is desirable in respect of transparency also in it. 
[0055] What consists of an activity energy-line hardenability constituent which is chosen from from as said layer 22 in 
four sorts, the compound (E) which has said activity energy-Une haidenability functional gioup, said bead (F), a 
leveling agent, and a defoaming agent, and which contains any one sort at least is desirable. When a compound (E) is 
made to contain, while being able to attain hypoviscosity-izing and high-solid-izing of said constituent, the adhesion 
and the water resisting property to the base material film 21 of said layer 22 can be raised. Moreover, when a bead (F) 
is made to contain, the acid-resisting effectiveness of the acid-resisting film 20 can be raised. Antifoam can be raised, 
when a leveling agent is made to contain and a defoaming agent is made to contain the leveUng nature of said 
constituent on the other hand, 

[0056] The acid-resisting layer 23 is a layer which consists of an ingredient with a low refi-active index, and the layer 
which specifically consists of an amorphous fluorine polymer is mentioned. The effectiveness acquired according to 
this operation gestalt is indicated below. 

[0057] (1) Since the outstanding abrasion-proof nature and lubricity can be demonstrated according to the activity 
ener gy-hne hardenability urethane (meta) acrylate (A) of this operation gestalt, and the activity energy-line 
hardenability constituent, it can be suitably used as a coating or a coating agent in the field of which abrasion-proof 
natiu-e and lubricity are required. 

[0058] (2) Moreover, since the distortion at the time of hardening contraction is small compared with the conventional 
ultraviolet curing mold rebound ace court agent, an electron ray hardening mold rebound ace court agent, and a siHca 
system rebound ace court agent, a possibility that the adhesion to a base material may fall or a chipping and a crack 
may occur in a paint film is small. And since a certain amount of flexibility is in the paint film formed, the secondary 
elaboration after paint or coating is also comparatively easy. In addition, curl of the base material when applying or 
coating the base material of splits, such as a sheet plastic, can also be contr olled. 

[0059] (3) Since it can use as further 1 liquid type a coating or a coating agent and there is no limit of working life like 
2 liquid type acrylic ur ethane system elasticity coating, there is also no possibility of r educing the woikability at the 
time of painting to a base material. Moreover, since there is no **** in hardening about time amount so, it is good also 
in respect of productivity. 

[0060] (4) In addition, it is good also about transparency, solvent resistance, blocking resistance, and recoatabiUty. 
(5) By making the compound (E) which has an activity energy-line hardenability functional group contain, while being 
able to attain hypoviscosity-izing and high-solid-izing of a constituent, the adhesion and solvent resistance over a base 
material can be raised further. 

[0061] (6) By making a bead (F) contain, when it applies to an acid-resisting film, the acid-resisting effectiveness can 
be raised. 

(7) The antistatic effectiveness can be demonstrated by making an antistatic agent (G) contain. 
[0062] (8) According to the functional material, the optical diffusion sheet, and acid-r esisting film of this operation 
gestalt, in a functional material, an optical diffusion sheet, and each acid-resisting film, the effectiveness of above- 
mentioned (1) - (7) can be done so. 

[0063] In addition, said operation gestalt can be changed as follows and can also be constituted. 

- You may make it obtain activity energy-line hardenability urethane (meta) acrylate (A) by making diisocyanate react 
with long-chain alkyl alcohol (C) and poly caprolactone denaturation hydroxy ethyl (meta) acrylate (D). 
[0064] - You may make it use what polyether denaturation was given as long-chain alkyl alcohol (C). In this case, the 
antistatic effectiveness can be raised. 

[0065] - Although the acid-resisting layer 23 was used as the monolayer with the acid-resisting film 20 of said 
operation gestalt, the acid-resisting layer 23 may consist of two or more layers from which a refractive index differs. 
For example, the 1st acid-resisting layer (high refractive-index layer) which contains a titanium dioxide in the upper 
layer of the layer 22 which consists of activity energy-hne hardenability urethane (meta) acrylate (A) or an activity 
energy-Une hardenability constituent is formed, and you may make it form the 2nd acid-resisting layer (low refractive- 
index layer) which turns into the upper layer of the 1st acid-resisting layer from a fluorine polymer. Thus, if 
constituted, the acid-resisting effectiveness of an acid-resisting film can be raised. In addition, in this configuration, the 
1st and 2nd acid-r esisting layers are equivalent to the acid-resisting layer 23 of said operation gestalt. 
[0066] - In the acid-resisting film 20 of said operation gestalt, an overcoat layer may be further formed in the upper 
layer of the acid-resisting layer 23. Thus, if constituted, by the overcoat layer, the acid-resisting layer 23 can be 
protected and the dirt of an acid-resisting layer can be prevented. 
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[0067] 

[Example] Next, an example and the example of a comparison are given and said operation gestalt is explained still 
more concretely. 

(Synthetic example 1) The toluene 57.7 weight section (only henceforth the section) and the stearyl alcohol (NAA-46; 
Nippon Oil & Fats [ Co., Ltd. ] make hydroxyl value: 207) 9.7 section were taught to the flask of 500ml ** equipped 
with the agitator, the thermometer, and the capacitor, and the temperature up was carried out to 40 degrees C. It 
checked that stearyl alcohol had dissolved completely after that, the hexamethylene di-isocyanate (Tokyo formation 
industrial incorporated company make) 25 section was taught, and the temperature up was carried out to 70 degrees C. 
Dibutyltin laurate was held at the 0.02 section preparation said temperature after the 30-minute reaction with this 
temperature for 3 hours. Then, the poly caprolactone denaturation hydroxyethyl acrylate (plaque eel FA2D; Daicel 
Chemical Industries [, Ltd. ] make hydroxyl value: 163) 100 section, the dibutyltin laurate 0.02 section, and the 
hydroquinone monomethyl ether 0.02 section were taught, it held at 70 degrees C for 3 hours, the reaction was ended, 
the toluene 77 section was added, and urethane acrylate of 50 % of the weight of solid content was obtained. 
[0068] (Synthetic example 2) The toluene 60.8 section and the stearyl alcohol (NAA-46) 8.4 section were taught to the 
same flask as the synthetic example 1, and the temperature up was carried out to 40 degrees C. It checked that stearyl 
alcohol had dissolved completely after that, the isocyanurate denaturation type (D-170 N bamboo NETO; Takeda 
Chemical Industries, Ltd. make, NCO%:20.9) 50 section of hexamethylene di-isocyanate was taught, and the 
temperature up was carried out to 70 degrees C. Dibutyltin laurate was held at the 0.02 section preparation said 
temperature after the 30-minute reaction with this temperature for 3 hours. Then, the poly caprolactone denaturation 
hydroxyethyl acrylate (plaque eel FA2D) 83.5 section, the dibutyltin laurate 0.02 section, and the hydroquinone 
monomethyl ether 0.02 section were taught, it held at 70 degrees C for 3 hours, the reaction was ended, the toluene 
81.1 section was added, and urethane acrylate of 50 % of the weight of solid content was obtained. 
[0069] (Synthetic example 3) The toluene 48.2 section and the stearyl alcohol (NAA-46) 4.2 section were taught to the 
same flask as the synthetic example 1, and the temperature up was carried out to 40 degrees C. It checked that stearyl 
alcohol had dissolved completely after that, the isocyanurate denaturation type (D-170 N bamboo NETO) 25 section of 
hexamethylene di-isocyanate was taught, and the temperature up was carried out to 70 degrees C. Dibutyltin laurate 
was held at the 0.02 section preparation said temperature after the 30-minute reaction with this temperature for 3 hours. 
Then, the poly caprolactone denaturation hydroxyethyl acrylate (plaque eel FA5; Daicel Chemical Industries [, Ltd. ] 
make hydroxyl value: 81.8) 83.3 section, the dibutyltin laiirate 0.02 section, and the hydroquinone monomethyl ether 
0.02 section were taught, it held at 70 degrees C for 3 hours, the reaction was ended, the toluene 64.2 section was 
added, and urethane acrylate of 50 % of the weight of solid content was obtained. 

[0070] (Synthetic example 4) The toluene 60.8 section and the stearyl alcohol (NAA-46) 8.4 section were taught to the 
same flask as the synthetic example 1, and the temperature up was carried out to 40 degrees C. It checked that stearyl 
alcohol had dissolved completely after that, the isocyanurate denaturation type (D-170 N bamboo NETO) 50 section of 
hexamethylene di-isocyanate was taught, and the temperature up was carried out to 70 degrees C. Dibutyltin laurate 
was held at the 0.02 section preparation said temperature after the 30-minute reaction with this temperature for 3 hours. 
Then, the 2 -hydroxyethyl acrylate (HEA) 28 section, the dibutyltin laurate 0.02 section, and the hydroquinone 
monomethyl ether 0.02 section were taught, it held at 70 degrees C for 3 hours, the reaction was ended, the toluene 
25.6 section was added, and urethane acrylate of 50 % of the weight of solid content was obtained. 
[0071] (Synthetic example 5) The toluene 78.3 section and the stearyl alcohol (NAA-46) 8.5 section were taught to the 
same flask as the synthetic example 1 , and the temperature up was carried out to 40 degrees C. It checked that stearyl 
alcohol had dissolved completely after that, the biuret denaturation type (duranate 24A-90CX; Asahi Chemical Industry 
Co., Ltd. make, N.V.:90, NCO%:21.2) 50 section of hexamethylene di-isocyanate was taught, and the temperature up 
was carried out to 70 degrees C. Dibutyltin laurate was held at the 0.02 section preparation said temperature after the 
30-minute reaction with this temperature for 3 hoiu's. Then, the poly caprolactone denaturation hydroxyethyl acrylate 
(plaque eel FA4; Daicel Chemical Industries [, Ltd. ] make hydroxyl value: 98) 140.8 section, the dibutyltin laurate 
0.02 section, and the hydroquinone monomethyl ether 0.02 section were taught, it held at 70 degrees C for 3 hours, the 
reaction was ended, the toluene 111 section was added, and urethane acrylate of 50 % of the weight of solid content 
was obtained. 

[0072] (Synthetic example 6) The toluene 33 section and the stearyl alcohol (NAA-46) 4.8 section were taught to the 
same flask as the synthetic example 1, and the temperature up was carried out to 40 degrees C. It checked that stearyl 
alcohol had dissolved completely after that, the trimethylol propane adduct denaturation type (bar knock DN-950; 
Dainippon Ink & Chemicals, Inc. make, N.V.:75, NCO%:12) 50 section of hexamethylene di-isocyanate was taught, 
and the temperature up was carried out to 70 degrees C. Dibutyltin laurate was held at the 0.02 section preparation said 
temperature after the 30-minute reaction with this temperature for 3 hours. Then, the poly caprolactone denaturation 
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hydroxyethyl acrylate (plaque eel FAS; Daicel Chemical Industries make hydroxyl value: 122) 63,9 section, the 
dibutyltin laurate 0.02 section, and the hydroquinone monomethyl ether 0.02 section were taught, it held at 70 degrees 
C for 3 hours, the reaction was ended, the toluene 60.7 section was added, and urethane acrylate of 50 % of the weight 
of solid content was obtained. 

[0073] (Synthetic example 7) The toluene 44.8 section and the stearyl alcohol (NAA-46) 4.6 section were taught to the 
same flask as the synthetic example 1, and the temperature up was earned out to 40 degrees C. It checked that stearyl 
alcohol had dissolved completely after that, the trimethylol propane adduct denaturation type (D-1 10 N bamboo NETO; 
Takeda Chemical Industries, Ltd. make, N.V.:75, NCO%:l 1.5) 50 section of xylylene diisocyanate was taught, and the 
temperature up was carried out to 70 degrees C. Dibutyltin laurate was held at the 0.02 section preparation said 
temperature after the 30-minute reaction with this temperature for 3 hours. Then, the poly caprolactone denaturation 
hydroxyethyl acrylate (plaque eel FA 5) 91.7 section, the dibutyltin laurate 0.02 section, and the hydroquinone 
monomethyl ether 0.02 section were taught, it held at 70 degrees C for 3 hours, the reaction was ended, the toluene 

76.5 section was added, and urethane acrylate of 50 % of the weight of solid content was obtained. 

[0074] (Synthetic example 8) The toluene 60.4 section and the cetyl alcohol (NAA-44; Nippon Oil & Fats [ Co., Ltd. ] 
make hydroxyl value: 230) 7.6 section were taught to the same flask as the synthetic example 1, and the temperature up 
was carried out to 40 degrees C. It checked that cetyl alcohol had dissolved completely after that, the isocyanurate 
denaturation type (D-170 N bamboo NETO) 50 section of hexamethylene di-isocyanate was taught, and the 
temperature up was carried out to 70 degrees C. Dibutyltin laurate was held at the 0,02 section preparation said 
temperature after the 30-minute reaction with this temperature for 3 hours. Then, the poly caprolactone denaturation 
hydroxyethyl acrylate (plaque eel FA2D) 83.4 section, the dibutyltin laurate 0.02 section, and the hydroquinone 
monomethyl ether 0.02 section were taught, it held at 70 degrees C for 3 hours, the reaction was ended, the toluene 

80.6 section was added, and urethane acrylate of 50 % of the weight of solid content was obtained. 

[0075] (Synthetic example 9) The toluene 29.8 section and the cetyl alcohol (NAA-44) 4.1 section were taught to the 
same flask as the synthetic example 1, and the temperature up was carried out to 40 degrees C. It checked that cetyl 
alcohol had dissolved completely after that, the trimethylol propane adduct denaturation type (D-140 N bamboo NETO; 
Takeda Chemical Industries, Ltd, make, N.V.:75, NCO%:10.8) 50 section of isophorone diisocyanate was taught, and 
the temperature up was carried out to 70 degrees C. Dibutyltin laurate was held at the 0.02 section preparation said 
temperature after the 30-minute reaction with this temperature for 3 hours. Then, the poly caprolactone denaturation 
hydroxyethyl acrylate (plaque eel FA 3) 57.1 section, the dibutyltin laurate 0.02 section, and the hydroquinone 
monomethyl ether 0.02 section were taught, it held at 70 degrees C for 3 hours, the reaction was ended, the toluene 
56.4 section was added, and urethane acrylate of 50 % of the weight of solid content was obtained. 
[0076] (Synthetic example 10) The toluene 61.3 section and the behenyl alcohol (NAA-422; Nippon Oil & Fats [ Co., 
Ltd. ] make hydroxyl value: 180) 9.7 section were taught to the same flask as the synthetic example 1, and the 
temperature up was carried out to 40 degrees C. It checked that behenyl alcohol had dissolved completely after that, the 
isocyanurate denaturation type (D-170 N bamboo NETO) 50 section of hexamethylene di-isocyanate was taught, and 
the temperature up was carried out to 70 degrees C, Dibutyltin laurate was held at the 0.02 section preparation said 
temperature after the 30-minute reaction with this temperature for 3 hours. Then, the poly caprolactone denaturation 
hydroxyethyl acrylate (plaque eel FA2D) 83.4 section, the dibutyltin laurate 0.02 section, and the hydroquinone 
monomethyl ether 0.02 section were taught, it held at 70 degrees C for 3 hours, the reaction was ended, the toluene 
81.8 section was added, and ur ethane acrylate of 50 % of the weight of solid content was obtained. 
[0077] (Synthetic example 1 1) The toluene 65 section and the cetyl alcohol (Nonion P-208; Nippon Oil & Fats [ Co., 
Ltd. ] make hydroxyl value: 95) 18 section of polyether denaturation were taught to the same flask as the synthetic 
example 1, and the temperature up was carried out to 40 degrees C. It checked that the cetyl alcohol of polyether 
denaturation had dissolved completely after that, the isocyanurate denatur ation type (D-170 N bamboo NETO) 50 
section of hexamethylene di-isocyanate was taught, and the temperature up was carried out to 70 degr ees C. Dibutyltin 
laurate was held at the 0.02 section preparation said temperature after the 30-minute reaction with this temperature for 
3 hours. Then, the poly caprolactone denaturation hydroxyethyl acrylate (plaque eel FA2D) 83.7 section, the dibutyltin 
laurate 0.02 section, and the hydroquinone monomethyl ether 0.02 section were taught, it held at 70 degrees C for 3 
hours, the reaction was ended, the toluene 86.7 section was added, and urethane acrylate of 50 % of the weight of soHd 
content was obtained. 

[0078] (Synthetic example 12) The toluene 51.7 section, the lauryl alcohol (NAA-42; Nippon Oil & Fats [ Co., Ltd. ] 
make hydroxyl value: 301) 5.8 section, and the isocyanurate denaturation tj^e (D-170 N bamboo NETO) 50 section of 
hexamethylene di-isocyanate were taught to the same flask as the synthetic example 1, and the temperature up was 
carried out to 70 degrees C. Dibutyltin laurate was held at the 0.02 section preparation said temperature after the 30- 
minute reaction with this temperature for 3 hours. Then, the poly caprolactone denaturation hydroxyethyl acrylate 
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(plaque eel FA2D) 83.4 section, the dibutyltin laurate 0.02 section, and the hydroquinone monomethyl ether 0.02 
section were taught, it held at 70 degrees C for 3 hours, the reaction was ended, the toluene 79.5 section was added, and 
urethane acrylate of 50 % of the weight of solid content was obtained. 

[0079] (Synthetic example 13) The toluene 50 section, the isocyanurate denaturation type (D-170 N bamboo NETO) 50 
section of hexamethylene di-isocyanate, the poly caprolactone denaturation hydroxyethyl acrylate (plaque eel FA2D) 
94 section, the dibutyltin laurate 0.02 section, and the hydroquinone monomethyl ether 0.02 section were taught to the 
same flask as the synthetic example 1, it held at 70 degrees C for 5 hours, the reaction was ended, the toluene 94 
section was added, and urethane acrylate of 50 % of the weight of solid content was obtained. 

[0080] (Synthetic example 14) The toluene 61.6 section and the steaiyl alcohol (NAA-46) 1.4 section were taught to 
the same flask as the synthetic example 1, and the temperature up was carried out to 40 degrees C. It checked that 
steaiyl alcohol had dissolved completely after that, the isocyanurate denaturation type (D-170 N bamboo NETO) 50 
section of hexamethylene di-isocyanate was taught, and the temperature up was carried out to 70 degrees C. Dibutyltin 
laurate was held at the 0.02 section preparation said temperature after the 30-minute reaction with this temperature for 
3 hours. Then, the poly caprolactone denaturation hydroxyethyl acrylate (plaque eel FA2D) 92.3 section, the dibutyltin 
laurate 0.02 section, and the hydroquinone monomethyl ether 0.02 section were taught, it held at 70 degrees C for 3 
hours, the reaction was ended, the toluene 82.1 section was added, and urethane acrylate of 50 % of the weight of solid 
content was obtained. 

[0081] (Synthetic example 15) The toluene 59.5 section and the stearyl alcohol (NAA-46) 20 section were taught to the 
same flask as the synthetic example 1, and the temperature up was carried out to 40 degrees C. It checked that stearyl 
alcohol had dissolved completely after that, the isocyanurate denaturation type (D-170 N bamboo NETO) 50 section of 
hexamethylene di-isocyanate was taught, and the temperature up was carried out to 70 degrees C. Dibutyltin laurate 
was held at the 0.02 section preparation said temperature after the 30-minute reaction with this temperature for 3 hours. 
Then, the poly caprolactone denaturation hydroxyethyl acrylate (plaque eel FA2D) 68.8 section, the dibutyltin laurate 
0.02 section, and the hydroquinone monomethyl ether 0.02 section were taught, it held at 70 degrees C for 3 hours, the 
reaction was ended, the toluene 79.3 section was added, and urethane acrylate of 50 % of the weight of solid content 
was obtained. 

[0082] (Synthetic example 16) The toluene 61.7 section and the stearyl alcohol (NAA-46) 0.6 section were taught to 
the same flask as the synthetic example 1, and the temperature up was carried out to 40 degrees C. It checked that 
stearyl alcohol had dissolved completely after that, the isocyanurate denaturation type (D-170 N bamboo NETO) 50 
section of hexamethylene di-isocyanate was taught, and the temperatur e up was carried out to 70 degrees C. Dibutyltin 
laurate was held at the 0.02 section preparation said temperature after the 30-minute reaction with this temperature for 
3 hours. Then, the poly caprolactone denaturation hydroxyethyl acrylate (plaque eel FA2D) 93.4 section, the dibutyltin 
laurate 0.02 section, and the hydroquinone monomethyl ether 0.02 section were taught, it held at 70 degrees C for 3 
hours, the reaction was ended, the toluene 82.3 section was added, and ur ethane acrylate of 50 % of the weight of solid 
content was obtained. 

[0083] (Synthetic example 17) The toluene 59 section and the stearyl alcohol (NAA-46) 24 section were taught to the 
same flask as the synthetic example 1, and the temperature up was carried out to 40 degrees C. It checked that stearyl 
alcohol had dissolved completely after that, the isocyanurate denaturation type (D-170 N bamboo NETO) 50 section of 
hexamethylene di-isocyanate was taught, and the temperature up was carried out to 70 degrees C. Dibutyltin laurate 
was held at the 0.02 section preparation said temperature after the 30-minute reaction with this temperature for 3 hours. 
Then, the poly caprolactone denaturation hydroxyethyl acrylate (plaque eel FA2D) 63.7 section, the dibutyltin laurate 
0.02 section, and the hydroquinone monomethyl ether 0.02 section were taught, it held at 70 degrees C for 3 hours, the 
reaction was ended, the toluene 78.7 section was added, and urethane acrylate of 50 % of the weight of solid content 
was obtained. 

[0084] (Synthetic example 18) The toluene 62.3 section and the stearyl alcohol (NAA-46) 8.4 section were taught to 
the same flask as the synthetic example 1, and the temperature up was canied out to 40 degrees C. It checked that 
stearyl alcohol had dissolved completely after that, the isocyanurate denaturation type (D-170 N bamboo NETO) 50 
section of hexamethylene di-isocyanate was taught, and the temperature up was carried out to 70 degrees C. Dibutyltin 
laurate was held at the 0.02 section preparation said temperature after the 30-minute reaction with this temperature for 
3 hours. Then, the poly caprolactone denaturation hydroxyethyl acrylate (plaque eel FM2D; Daicel Chemical Industries 
make hydroxyl value: 157) 86.9 section, the dibutyltin lavirate 0.02 section, and the hydroquinone monomethyl ether 
0.02 section were taught, it held at 70 degrees C for 3 hours, the reaction was ended, the toluene 83 section was added, 
and urethane methacrylate of 50 % of the weight of solid content was obtained. 

[0085] (Synthetic example 19) The toluene 60.7 section and the myristyl alcohol (Tokyo formation incorporated 
company make, reagent-chemicals, the melting point of 40 degrees C) 4.2 section were taught to the same flask as the 
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synthetic example 1, and the temperature up was carried out to 40 degrees C. It checked that myristyl alcohol had 
dissolved completely after that, the isocyanurate denaturation type (D-170 N bamboo NETO) 50 section of 
hexmnethylene di-isocyanate was taught, and the temperature up was carried out to 70 degrees C. Dibutyltin laurate 
was held at the 0.02 section preparation said temperature after the 30-minute reaction with this temperature for 3 hours. 
Then, the poly caprolactone denaturation hydroxyethyl aciylate (plaque eel FA2D) 87.4 section, the dibutyltin laurate 
0.02 section, and the hydroquinone monomethyl ether 0.02 section were taught, it held at 70 degrees C for 3 hours, the 
reaction was ended, the toluene 80.9 section was added, and urethane acrylate of 50 % of the weight of solid content 
was obtained. 

[0086] (Synthetic example 20) The toluene 59.6 section and the tridecanol (Tokyo formation incorporated company 
make, reagent chemicals) 4.2 section were taught to the same flask as the synthetic example 1, and the temperature up 
was carried out to 40 degrees C. It checked that tridecanol had dissolved completely after that, the isocyanurate 
denaturation type (D-170 N bamboo NETO) 50 section of hexamethylene di-isocyanate was taught, and the 
temperature up was carried out to 70 degrees C. Dibutyltin laurate was held at the 0.02 section preparation said 
temperature after the 30-minute reaction with this temperature for 3 hours. Then, the poly caprolactone denaturation 
hydroxyethyl acrylate (plaque eel FA2D) 87.4 section, the dibutyltin laurate 0.02 section, and the hydroquinone 
monomethyl ether 0.02 section were taught, it held at 70 degrees C for 3 hours, the reaction was ended, the toluene 
80.9 section was added, and urethane acrylate of 50 % of the weight of solid content was obtained. 
[0087] (Synthetic example 21) The toluene 62.0 section and the polyoxyethylene monostearate (Nonion S-2; Nippon 
Oil & Fats Co., Ltd. make) 6.0 section were taught and stirred in the same flask as the synthetic example 1. It checked 
that polyoxyethylene monostearate had dissolved completely after that, the isocyanurate denaturation type (D-170 N 
bamboo NETO) 50 section of hexamethylene di-isocyanate was taught, and the temperature up was carried out to 70 
degrees C. Dibutyltin laurate was held at the 0.02 section preparation said temperature after the 30-minute reaction with 
this temperature for 3 hours. Then, the poly caprolactone denaturation hydroxyethyl acrylate (plaque eel FA2D) 88.6 
section, the dibutyltin laurate 0.02 section, and the hydroquinone monomethyl ether 0.02 section were taught, it held at 
70 degrees C for 3 hours, the reaction was ended, the toluene 82.6 section was added, and urethane acrylate of 50 % of 
the weight of solid content was obtained. 

[0088] (Sjoithetic example 22) The toluene 62.6 section and the polyoxyethylene cetyl ether (Nonion P-205; Nippon 
Oil & Fats Co., Ltd. make) 7.3 section were taught to the same flask as the synthetic example 1, and the temperature up 
was carried out to 40 degrees C. It checked that the polyoxyethylene cetyl ether had dissolved completely after that, the 
isocyanurate denaturation type (D-170 N bamboo NETO) 50 section of hexamethylene di-isocyanate was taught, and 
the temperature up was carried out to 70 degrees C. Dibutyltin laurate was held at the 0.02 section preparation said 
temperature after the 30-minute reaction with this temperature for 3 hours. Then, the poly caprolactone denaturation 
hydroxyethyl acrylate (plaque eel FA2D) 88.8 section, the dibutyltin laurate 0.02 section, and the hydroquinone 
monomethyl ether 0.02 section were taught, it held at 70 degrees C for 3 hours, the reaction was ended, the toluene 
83.5 section was added, and urethane acrylate of 50 % of the weight of solid content was obtained. 
[0089] A part of synthetic conditions in each above-mentioned synthetic example are shown in the following table 1. 
[0090] 
[Table 1] 
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(Example 1) The phthalic-acid mono-hydroxyethyl acrylate (M-5400; Toagosei, Inc. make) 20 section, the toluene 20 
section, and the photoinitiator (IRUGA cure 184; Ciba-Geigy make) 3 section were blended with the urethane acrylate 
100 section obtained in the synthetic example 1, and the activity energy-line hardenability constituent of 50 % of the 
weight of solid content was obtained. 

[0091] (Example 2) The antistatic-agent (cation B-4; Nippon Oil & Fats Co., Ltd. make) 3.5 section was blended with 
the activity energy- line hardenability constituent 100 section obtained in the example 1, and the activity energy-line 
hardenability constituent of 50 % of the weight of solid content was obtained. 

[0092] (Example 3) The photoinitiator (IRUGA cure 184) 3 section was blended with the urethane acrylate 100 section 
obtained in the synthetic example 2, and the activity energy-line hardenability constituent of 50 % of the weight of 
solid content was obtained. 

[0093] (Example 4) The antistatic-agent (cation B-4) 4 section and the photoinitiator (IRUGA cure 184) 2 section were 
blended with the urethane acrylate 100 section obtained in the synthetic example 2, and the activity energy-line 
hardenability constituent of 50 % of the weight of solid content was obtained. 

[0094] (Example 5) Blended the phthalic-acid mono-hydroxyethyl acrylate (M-5400) 20 section, the PMMA bead 
(GM- 0630 H; Ganz formation incorporated company make) 0.02 section, the toluene 20 section, and the photoinitiator 
(IRUGA cure 184) 0.8 section with the activity energy-Une hardenability constituent 100 section obtained in the 
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example 4, it was made to fully distribute by DISUPA, and the activity energy-line hardenability constituent of 50 % of 
the weight of sohd content was obtained. 

[0095] (Example 6) Blended the PMMA bead (GM-0630H) 35 section, the toluene 35 section, and the photoinitiator 
(IRUGA cuie 184) 2 section with the urethane acrylate 100 section obtained in the synthetic example 3, it was made to 
fully distribute by DISUPA, and the activity energy-line hardenability constituent of 50 % of the weight of soUd 
content was obtained. 

[0096] (Example 7) The antistatic-agent (cation B-4) 2.5 section was blended with the activity energy-line 
hardenability constituent 100 section obtained in the example 6, and the activity energy-line hardenability constituent 
of 50 % of the weight of solid content was obtained. 

[0097] (Example 8) The phthalic-acid mono-hydroxyethyl acrylate (M-5400) 40 section, the dipentaerythritol 
hexaacrylate (M-400; Toagosei, Inc. make) 6 section, the toluene 46 section, and the photoinitiator (IRUGA cure 184) 
3.8 section weie blended with the urethane acrylate 100 section obtained in the synthetic example 5, and the activity 
energy-line hardenability constituent of 50 % of the weight of solid content was obtained. 

[0098] (Example 9) The activity energy-line hardenability constituent 100 section obtained in the example 8 was made 
to folly distribute the nylon bead (SP-500; Toray Industries, Inc. make) 35 section and the toluene 35 section by 
DISUPA, and the activity energy-line hardenability constituent of 50 % of the weight of solid content was obtained. 
[0099] (Example 10) The antistatic-agent (cation B-4) 2.5 section and the photoinitiator (IRUGA cure 184) 2 section 
were blended with the urethane acrylate 100 section obtained in the synthetic example 6, and the activity energy-line 
hardenability constituent of 50 % of the weight of solid content was obtained. 

[0100] (Example 1 1) The phthalic-acid mono-hydroxyethyl acrylate (M-5400) 20 section, the toluene 20 section, and 
the photoinitiator (IRUGA cure 184) 0.8 section were blended with the activity energy-line hardenability constituent 
100 section obtained in the example 10, and the activity energy-line hardenability constituent of 50 % of the weight of 
solid content was obtained. 

[0101] (Example 12) The photoinitiator (IRUGA cure 184) 2 section was blended with the urethane acrylate 100 
section obtained in the synthetic example 7, and the activity energy-line hardenability constituent of 50 % of the weight 
of solid content was obtained. 

[0102] (Example 13) The phthaUc-acid mono-hydroxyethyl acrylate (M-5400) 20 section, the toluene 20 section, and 
the photoinitiator (IRUGA cute 184) 0.8 section were blended with the activity energy-line hardenability constituent 
100 section obtained in the example 12, and the activity energy-line hardenability constituent of 50 % of the weight of 
solid content was obtained. 

[0103] (Example 14) The PMMA bead (GM-0630H) 0.02 section and the antistatic-agent (cation B-4) 2,5 section were 
blended with the activity energy-line hardenability constituent 100 section obtained in the example 13, and the activity 
ener gy-line hardenability constituent of 50 % of the weight of solid content was obtained. 

[0104] (Example 15) The urethane acrylate 100 section obtained in the synthetic example 8 was made to folly distribute 
the PMMA bead (GM-0630H) 35 section, the toluene 35 section, and the photoinitiator (IRUGA cure 184) 2 section by 
DISUPA, and the activity energy-line hardenabihty constituent of 50 % of the weight of solid content was obtained. 
[0105] (Example 16) The phthalic-acid mono-hydroxyethyl acrylate (M-5400) 12 section, the toluene 12 section, and 
the photoinitiator (IRUGA cure 184) 0.5 section were blended with the activity energy-line hardenability constituent 
100 section obtained in the example 15, and the activity energy-line hardenability constituent of 50 % of the weight of 
solid content was obtained. 

[0106] (Example 17) The antistatic-agent (cation B-4) 2.5 section and the photoinitiator (IRUGA cure 184) 2 section 
were blended with the urethane acrylate 100 section obtained in the synthetic example 9, and the activity energy-line 
hardenability constituent of 50 % of the weight of solid content was obtained. 

[0107] (Example 18) The phthalic-acid mono-hydroxyethyl acrylate (M-5400) 20 section, the toluene 20 section, and 
the photoinitiator (IRUGA cure 184) 0.8 section were blended with the activity energy-line hardenability constituent 
100 section obtained in the example 17, and the activity energy-line hardenability constituent of 50 % of the weight of 
solid content was obtained. 

[0108] (Example 19) The PMMA bead (GM-0630H) 0.02 section and the photoinitiator (IRUGA cure 184) 2 section 
were blended with the urethane acrylate 100 section obtained in the synthetic example 10, and the activity energy-line 
har denability constituent of 50 % of the weight of solid content was obtained. 

[0109] (Example 20) The antistatic-agent (cation B-4) 2.5 section was blended with the activity energy-line 
hardenability constituent 100 section obtained in the example 19, and the activity energy-Kne hardenability constituent 
of 50 % of the weight of solid content was obtained. 

[0110] (Example 21) The photoinitiator (IRUGA cure 184) 2 section was blended with the urethane acrylate 100 
section obtained in the synthetic example 11, and the activity energy-line hardenability constituent of 50 % of the 
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weight of solid content was obtained. 

[01 1 1] (Example 22) The urethane acrylate 100 section obtained in the synthetic example 1 1 was made to fully 
distribute the nylon bead (SP-500) 0.02 section and the photoinitiator (IRUGA cure 1 84) 2 section by DISUPA, and the | 
activity energy-hne hardenability constituent of 50 % of the weight of solid content was obtained. 
[0112] (Example 23) The phthahc-acid mono-hydroxyethyl acrylate (M-5400) 20 section, the dipentaerythritol 
hexaacrylate (M-400) 3 section, the antistatic-agent (cation B-4) 3.7 section, the toluene 23 section, and the 
photoinitiator (IRUGA cure 184) 0.9 section were blended with the activity energy-line hardenability constituent 100 
section obtained in the example 22, and the activity energy-line hardenability constituent of 50 % of the weight of solid | 
content was obtained. 

[0113] (Example 24) The photoinitiator (IRUGA cure 184) 2 section was blended with the urethane acrylate 100 
section obtained in the synthetic example 14, and the activity energy-line hardenability constituent of 50 % of the 
weight of solid content was obtained. 

[0114] (Example 25) The activity energy-line hardenability constituent 100 section obtained in the example 24 was 
made to fully distribute the PMMA bead (GM-0630H) 0.02 section by DISUPA, and the activity energy-hne 
hardenability constituent of 50 % of the weight of soUd content was obtained. 

[0115] (Example 26) The antistatic-agent (cation B-4) 2.5 section was blended with the activity energy-line 
hardenability constituent 100 section obtained in the example 25, and the activity energy-line hardenability constituent 
of 50 % of the weight of solid content was obtained. 

[0116] (Example 27) The phthalic-acid mono-hydroxyethyl acrylate (M-5400) 20 section, the dipentaerythritol 
hexaacrylate (M-400) 3 section, the toluene 23 section, and the photoinitiator (IRUGA cure 184) 2.9 section were 
blended with the urethane acrylate 100 section obtained in the synthetic example 15, and the activity energy-line 
hardenability constituent of 50 % of the weight of solid content was obtained. 

[01 17] (Example 28) The activity energy-line hardenability constituent 100 section obtained in the example 27 was 
made to fully distribute the PMMA bead (GM-0630H) 0.02 section by DISUPA, and the activity energy-line 
hardenability constituent of 50 % of the weight of sohd content was obtained. 

[0118] (Example 29) The urethane methacrylate obtained in the synthetic example 18 was used as the activity energy- 
line hardenability constituent as it was. 

[01 19] (Example 30) The activity energy-line hardenability constituent 100 section obtained in the example 29 was 
made to fully distribute the phthaHc-acid mono-hydroxyethyl acrylate (M-5400) 20 section, the PMMA bead (GM- 
063 OH) 0.02 section, and the antistatic-agent (cation B-4) 3.5 section by DISUPA, and the activity energy-line 
hardenability constituent was obtained, 

[0120] (Example 31) The phthalic-acid mono-hydroxyethyl acrylate (M-5400) 20 section, the dipentaerythritol 
hexaacrylate (M-400) 3 section, the toluene 23 section, and the photoinitiator (IRUGA cure 184) 3 section were 
blended with the urethane acrylate 100 section obtained in the synthetic example 19, and the activity energy-hne 
hardenability constituent of 50 % of the weight of solid content was obtained. 

[0121] (Example 32) The phthalic-acid mono-hydroxyethyl acrylate (M-5400) 20 section, the dipentaerythritol 
hexaacrylate (M-400) 3 section, the toluene 23 section, and the photoinitiator (IRUGA cure 184) 3 section were 
blended with the urethane acrylate 100 section obtained in the synthetic example 20, and the activity energy-line 
hardenability constituent of 50 % of the weight of solid content was obtained. 

[0122] (Example 33) The dipentaerythritol hexaacrylate (M-400) 5 section, the activity energy-line reactivity antistatic- ! 
agent (NK oligo U-601LPA60; new Nakamura chemistry incorpor ated company make) 8 section, the toluene 13 
section, and the photoinitiator (IRUGA cure 184) 2 section were blended with the urethane acrylate 100 section 
obtained in the synthetic example 21, and the activity energy-line hardenability constituent of 50 % of the weight of 
solid content was obtained. 

[0123] (Example 34) The dipentaerythritol hexaacrylate (M-400) 5 section, the antistatic-agent (Sanko Norian PRO- 
lOR; Sanko chemical-industry incorporated company make) 3 section, the toluene 8 section, and the photoinitiator 
(IRUGA cure 184) 2 section were blended with the urethane acrylate 100 section obtained in the synthetic example 21, 
and the activity energy-line hardenabihty constituent of 50 % of the weight of solid content was obtained. 
[0124] (Example 35) The dipentaerythritol hexaacrylate (M-400) 5 section, the activity energy-hne reactivity antistatic- 
agent (NK ohgo U-601LPA60) 8 section, the toluene 13 section, and the photoinitiator (IRUGA cure 184) 2 section 
were blended with the urethane acrylate 100 section obtained in the synthetic example 22, and the activity energy-line 
hardenability constituent of 50 % of the weight of sohd content was obtained. 

[0125] (Example 1 of a comparison) The photoinitiator (IRUGA cure 184) 2 section was blended with the ur ethane 
acrylate 100 section obtained in the synthetic example 4, and the activity energy-line hardenability constituent of 50 % 
of the weight of sohd content was obtained. 
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[0126] (Example 2 of a comparison) Blended the phthalic-acid mono-hydroxy ethyl acrylate (M-5400) 20 section, the 
PMMA bead (GM-0630H) 0.02 section, the toluene 20 section, the antistatic-agent (cation B-4) 3.5 section, and the 
photoinitiator (IRUGA cure 184) 0.8 section with the activity energy-Une hardenability constituent 100 section 
obtained in the example 1 of a comparison, it was made to fUUy distribute by DISUPA, and the activity energy-line 
hardenability constituent of 50 % of the weight of solid content was obtained. 

[0127] (Example 3 of a comparison) The phthalic-acid mono-hydroxy ethyl acrylate (M-5400) 20 section, the toluene 
20 section, and the photoinitiator (IRUGA cure 184) 2.8 section were blended with the urethane acrylate 100 section 
obtained in the synthetic example 12, and the activity energy-line hardenability constituent of 50 % of the weight of 
solid content was obtained. 

[0128] (Example 4 of a comparison) Blended the PMMA bead (GM-0630H) 0.02 section and the antistatic-agent 

(cation B-4) 2,5 section with the activity energy-line hardenability constituent 100 section obtained in the example 3 of 
a comparison, it was made to folly distribute by DISUPA, and the activity energy-Une hardenability constituent of 50 
% of the weight of solid content was obtained. 

[0129] (Example 5 of a comparison) The urethane acrylate 100 section obtained in the synthetic example 13 was made 
to fully distribute the nylon bead (SP-500) 35 section, the toluene 35 section, and the photoinitiator (IRUGA cure 184) 
2 section by DISUPA, and the activity energy-line hardenability constituent of 50 % of the weight of solid content was 
obtained. 

[0130] (Example 6 of a comparison) The phthalic-acid mono-hydroxy ethyl acrylate (M-5400) 20 section, the 
dipentaerythritol hexaacrylate (M-400) 3 section, the antistatic-agent (cation B-4) 3.7 section, the toluene 23 section, 
and the photoinitiator (IRUGA cure 184) 2.9 section were blended with the activity energy-line hardenability 
constituent 100 section obtained in the example 5 of a comparison, and the activity energy-Une hardenability 
constituent of 50 % of the weight of solid content was obtained. 

[0131] (Example 7 of a comparison) The phthalic-acid mono-hydroxyethyl acrylate (M-5400) 20 section, the antistatic- 
agent (cation B-4) 3.5 section, the toluene 20 section, and the photoinitiator (IRUGA cure 184) 2.8 section were 
blended with the urethane acrylate 100 section obtained in the synthetic example 16, and the activity energy-line 
hardenability constituent of 50 % of the weight of solid content was obtained. 

[0132] (Example 8 of a comparison) Blended the PMMA bead (GM-0630H) 0.02 section with the activity energy- line 
hardenability constituent 100 section obtained in the example 7 of a comparison, it was made to folly distribute by 
DISUPA, and the activity energy-line hardenability constituent of 50 % of the weight of solid content was obtained. 
[0133] (Example 9 of a comparison) The antistatic-agent (cation B-4) 2.5 section and the photoinitiator (IRUGA cure 
184) 2 section were blended with the urethane acrylate 100 section obtained in the synthetic example 17, and the 
activity energy-line hardenability constituent of 50 % of the weight of solid content was obtained. 
[0134] (Example 10 of a comparison) Blended the phthalic-acid mono-hydroxyethyl acrylate (M-5400) 20 section, the 
PMMA bead (GM-0630H) 0.02 section, the toluene 20 section, and the photoinitiator (IRUGA cure 184) 0.8 section 
with the activity energy-line har denability constituent 100 section obtained in the example 9 of a comparison, it was 
made to folly distribute by DISUPA, and the activity energy-line hardenability constituent of 50 % of the weight of 
solid content was obtained. 

[0135] (Example 11 of a comparison) The dipentaerythritol-hexa-acrylate (M-400) 80 section, the tetrahydroforforyl 
acrylate (light acrylate THF-A; Kyoeisha chemistry incorporated company make) 20 section, the toluene 100 section, 
and the photoinitiator (IRUGA cure 1 84) 4 section were blended, and the activity energy-line hardenability constituent 
(rebound ace court agent) of 50 % of the weight of solid content was obtained. 

[0136] (Example 12 of a comparison) The acryUc polyol (GAMERON 18-300; product made from NATOKO, Inc.) 

100 section and the isocyanate curing agent (GAMERON curing agent 18-001; product made from NATOKO, Inc.) 20 

section were blended, and 2 liquid type acrylic urethane system elasticity coating was obtained. 

[0137] A part of combination component in each above-mentioned example and the above-mentioned example of a 

comparison is shown in the following Table 2 and 3. 

[0138] 

[Table 2] 
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(Production of a test panel) The easily-adhesive PET plate with a thickness of 100 micrometers, the polycarbonate 
plate, and the alxxminum plate were made to paint and dry and harden the constituent obtained in examples 1-35 and the 
examples 1-12 of a comparison, and the test panel was produced. In addition, in a case easily-adhesive [ PET ], paint is 
a bar coating machine so that the thickness at the time of desiccation may be set to 5-7 micrometers, and in the case of 
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the polycarbonate and the aluminum plate, it carried out by spray painting so that the thickness at the time of 
desiccation might be set to 10-15 micrometers. Desiccation is desiccation processing for 1 minute in a 60-degiee C 
drying furnace except example of comparison 12, and, in the case of the example 12 of a comparison, the desiccation 
processing for 15 minutes performed at 120 degrees C. Moreover, with UV drying fumace of 80W/cm of output 1 
LGTs, hardening is an example 29, it is conveyor speed 5 m/min except 30, and, in the case of examples 29 and 30, 
acceleration voltage 150keV performed with the electron ray of the exposur e of 3Mrad(s). 

[0140] (Example of a trial) the test panel obtained as mentioned above — coating transparency, paint film transparency, 
adhesion, moisture resistance, solvent resistance, a self-repair fimction, blocking nature, lubricity, flexibility, acid 
resistance, alkali resistance, and a prism sheet ~ while damaging and evaluating the sex in five steps, respectively, 
abrasion-proof nature (Hayes value) and a surface-electrical-resistance value were measured. 
[0141] In addition, about a self-repair function and evaluation of flexibility, the test panel produced ftom the 
polycarbonate plate and the aluminum plate was used, and the test panel produced from the easily-adhesive PET plate 
was used about other evaluation and measurement. 

[0142] Viewing estimated coating transparency and paint film transparency. The squares Scotch tape (trademark) 
friction test estimated adhesion. Moisture resistance was left in 98% of 50-degree-C relative humidity for 500 hours, 
and was evaluated to it. Solvent resistance carried out rubbing of the toluene 100 times, and evaluated it. ******-proof 
was judged with the Hayes value (%) after carrying out rubbing 50 times by the 500g load using the steel wool of #000. 
After the self-repair function gave the blemish to the paint film by the pawl and left it at the room temperature for 30 
minutes, it evaluated by viewing whether the blemish would be recovered or not. Using the constant stress compression 
tester, by the load of 200 g/cm2, blocking nature was left for 24 hours and 60 degrees C estimated it. Finger touch 
estimated lubricity. Flexibility bent and evaluated the test panel to OT. The 24-hour spot test which used the sulfuric 
acid of a decinormal estimated acid resistance. The 24-hour spot test which used the sodium hydroxide of a decinormal 
estimated alkali resistance, a prism sheet ~ it damaged, and using the fastness-to-rubbing testing machine, the sex was 
examined 10 times and the 200g load estimated it. The surface-electrical-resistance value was measured in the 
ADVANTEST high r esistance meter. The result of these evaluations and measur ement is shown in following Table 4 - 
7. The notation in the following table means the following, respectively. 

O : ~ very ~ fitness, 0:fitness, and **: ~ in general — fitness, poor **:, and x: ~ remarkable ~ a defect [0143] 
Table 4] 
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Table 6] 
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Table 7] 
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(A conclusion and consideration) 

- , of course, it was estimated to be about good also about other properties that abrasion-proof nature and lubricity were 
good in the case of examples 1-35. For this reason, it was shown that it can be suitably used in the field of which 
abrasion-proof nature and lubricity are required. To it, it reached example of comparison 1-8, abrasion-proof natur e oi 
lubricative either was estimated the defect by 12, and it was shown that it is not suitable for use in the field of which 
abrasion-proof nature and lubricity are required. Moreover, although it was estimated that the examples 9-11 of a 
comparison of abrasion-proof nature and lubricity were about good, since it was estimated are poor by the other 
property, it was shown that it may not be suitable for use in the field of which abrasion-proof natur e and lubricity are 
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required. For example, in the case of the example 1 1 of a comparison, since it is inferior to flexibility, the secondary 
elaboration nature after paint or coating is low, and it is not suitable for the application for which secondary elaboration 
is needed. 

[0147] - Compared with examples 3-35, solvent resistance was estimated a little low by examples 1 and 2. it was 
shown by not coming out of the two number of the isocyanate radicals contained in the organic (isocyanate B) 
molecule used as the reaction raw material of activity energy-line hardenability urethane (meta) acrylate (A), and 
considering as three or more pieces fiom this, that solvent resistance is raised. 

[0148] - When poly caprolactone denaturation hydroxy ethyl (meta) acrylate (D) was not used as a reaction raw material 
of activity energy-line hardenability urethane (meta) acrylate (A) (examples 1 and 2 of a comparison), abr asion-proof 
nature and a self-repair function were imderestimation very much. It was shown that abrasion-proof nature and a self- 
repair function are raised by using poly caprolactone denaturation hydroxyethyl (meta) acrylate (D) from this. 
[0149] - When the carbon number of the case (examples 3 and 4 of a comparison) where long-chain alkyl alcohol (C) is 
not used as a reaction raw material of activity energy-line hardenability urethane (meta) acrylate (A), or this alcohol (C) 
was 12 or less (examples 5 and 6 of a comparison), lubricity and blocking nature were imder estimation. It was shown 
that lubricity and blocking nature are raised fiom this because a carbon nxmiber uses 13 or more long-chain alkyl 
alcohol (C). 

[0150] - When there were few amounts of addition of long-chain alkyl (examples 7 and 8 of a comparison), lubricity 
and blocking nature wer e low, and when there were many amounts of addition (examples 9 and 10 of a comparison), 
coating transparency and paint film transparency were underestimation. 

[0151] - When the long-chain alkyl alcohol (C) of polyether denaturation was used (examples 21-23), it is in the 
inclination for a surface-electrical-resistance value to fall, and falling fiurther by using together with an antistatic agent 
was shown. 

[0152] - When an activity energy-line hardenability constituent was made to contain the compound (E) which has an 
activity energy-line hardenability functional group (examples 1, 2, 5, 8, 9, 11, 13, 14, 16, 18, 23, 27, 28, 30-35), it was 
shown that adhesion and solvent resistance are raised. 

[0153] - When activity energy-line hardenability urethane (meta) acrylate (A) contained the antistatic agent (G) which 
has a polyether fiame and used lithiimi salt fiirther (examples 33-35), compared with the case where other common 
antistatic agents (G), such as an anion system, a cation system, and a non-ion system, are included, it was shown that a 
double figures surface-electrical-resistance value can be made small from a single figure. This is because the lithium 
ion of an antistatic agent (G) and the polyether frame of urethane (meta) acrylate (A) interact. 

[0154] - When the antistatic agent which has activity energy-line reactivity was used (examples 33 and 35), there was 
especially also no fear of the depression by bleed out, and it was suitable. 

The urethane acrylate 100 section obtained in the synthetic example 2, (Example 36) The phthalic-acid mono- 
hydroxyethyl acrylate (M-5400) 20 section, The activity ener gy- line hardenability constituent of 50 % of the weight of 
solid content with which the dipentaerythritol hexaacrylate (M-400) 5 section, the toluene 25 section, and the 
photoinitiator (IRUGA cure 184) 3 section were blended After carrying out spray painting to the PET plate (100 
micrometers in thickness) which performed plasma treatment and evaporating a solvent, the layer (100 micrometers in 
thickness) which is stiffened by addition quantity of light 300 mj/cm2, and consists of an activity energy-line 
hardenability constituent was formed. Then, the spin coat of the coating agent (coating liquid A) with which the 
OPUSUTA JM5010 (product made from JSR, Inc.) 100 section and the photoinitiator (IRUGA cure 184) 0.3 section 
were blended was carried out to the upper layer of the layer which consists of said activity energy-line hardenability 
constituent, it was made to harden by addition quantity of light 400 mj/cni2, the low refractive-index layer (0.1 
micrometers in thickness) was formed, and the target acid-resisting fihn was obtained. 

[0155] The urethane acrylate 100 section obtained in the synthetic example 2, (Example 37) The phthalic-acid mono- 
hydroxyethyl acrylate (M-5400) 20 section. The activity energy-line hardenability constituent of 50 % of the weight of 
solid content with which the dipentaerythritol hexaacrylate (M-400) 5 section, the toluene 25 section, and the 
photoinitiator (IRUGA cure 184) 3 section were blended After carrying out spray painting to the PET plate (100 
micrometers in thickness) which performed plasma treatment and evaporating a solvent, the layer (100 micrometers in 
thickness) which is stiffened by addition quantity of light 300 mj/cm2, and consists of an activity energy-line 
hardenability constituent was formed. Then, carried out the spin coat of the coating agent (coating liquid B) with which 
the dipentaerythritol hexaacrylate (M-400) 10 section, the titanium-dioxide dispersion-liquid (15% toluene solution) 
100 section, the toluene 100 section, and the photoinitiator (IRUGA cure 184) 0.3 section were blended to the upper 
layer of the layer which consists of said activity energy-line hardenability constituent, it was made to harden by 
addition quantity of light 600 mj7cm2, and the medium refractive index layer (0.1 micrometers in thickness) was 
formed. Furthermore, carried out the spin coat of the coating agent (coating liquid C) with which the dipentaerythritol 
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hexaacrylate (M-400) 10 section, the titaniiim-dioxide dispersion-liquid (15% toluene solution) 200 section, and the 
photoinitiator (IRUGA cure 184) 0.3 section were blended to the upper layer of said medium refractive index layer, it 
was made to harden by addition quantity of light 600 mj/cm2, and the high refractive-index layer (0.1 micrometers in 
thickness) was formed. To the last, it is OPUSUTA JM 5010. The spin coat of the coating agent (coating liquid A) with 
which the 100 sections and the photoinitiator (IRUGA cure 184) 0.3 section were blended was canied out to the upper 
layer of said high refiactive-index layer, it was made to harden by addition quantity of Ught 400 mj/cm2, the low 
refractive-index layer (0.1 micrometers in thickness) was formed, and the target acid-resisting film was obtained. 
[0156] (Example 38) In the upper layer of the low refractive-index layer of the acid-resisting film obtained in the 
example 34, perfluoro trimethoxysilane carried out the spin coat of the coating agent (coating liquid D) dissolved in the 
fluorine system solvent (FURORINATO FC-77; three em company make), dried and stiffened it, formed the overcoat 
layer (0.1 micrometers in thickness), and obtained the target acid-resisting film. 

[0157] (Example 13 of a comparison) After painting the coating agent with which the dipentaerythiitol hexaacrylate 
(M-400) 80 section, the tetrahydrofurfuryl acrylate 20 section, the toluene 100 section, and the photoinitiator 3 section 
were blended in the bar coating machine to the PET plate (100 micrometers in thickness) which performed plasma 
treatment and evaporating a solvent, it was made to harden by addition quantity of light 600 mj/cm2, and the rebound 
ace court layer (5 micr ometer s in thickness) was formed. Then, OPUSUTA JM 5010 The spin coat of the coating agent 
(coating liquid A) with which the 100 sections and the photoinitiator (IRUGA cure 184) 0.3 section were blended was 
carried out to the upper layer of said rebound ace court layer, it was made to harden by addition quantity of light 400 
mj/cm2, the low refractive-index layer (0.1 micrometers in thickness) was formed, and the target acid-resisting film 
was obtained. 

[0158] (Example 14 of a comparison) After painting the coating agent with which the dipentaerythritol hexaacrylate 
(M-400) 80 section, the tetrahydrofurfuryl acrylate 20 section, the toluene 100 section, and the photoinitiator 3 section 
were blended in the bar coating machine to the PET plate (100 micrometers in thickness) which performed plasma 
treatment and evaporating a solvent, it was made to harden by addition quantity of light 600 mj/cm2, and the rebound 
ace court layer (5 micrometers in thickness) was formed. Then, canied out the spin coat of the coating agent (coating 
liquid B) with which the dipentaerythritol hexaacrylate (M-400) 10 section, the titanium-dioxide dispersion-liquid 
(15% toluene solution) 100 section, the toluene 100 section, and the photoinitiator (IRUGA cure 184) 0.3 section were 
blended to the upper layer of said rebound ace court layer, it was made to harden by addition quantity of light 600 
mj/cm2, and the medium refractive index layer (0.1 micrometers in thickness) was formed. Furthermore, carried out the 
spin coat of the coating agent (coating liquid C) with which the dipentaerythritol hexaacrylate (M-400) 10 section, the 
titanium-dioxide dispersion-liquid (15% toluene solution) 200 section, and the photoinitiator (IRUGA cure 184) 0.3 
section were blended to the upper layer of said medium refractive index layer, it was made to harden by addition 
quantity of light 600 mj/cm2, and the high refractive-index layer (0.1 micrometers in thickness) was formed. To the 
last, it is OPUSUTA JM 5010. The spin coat of the coating agent (coating liquid A) with which the 100 sections and 
the photoinitiator (IRUGA cure 184) 0.3 section were blended was carried out to the upper layer of said high refractive- 
index layer, it was made to harden by addition quantity of light 400 mj/cm2, the low refractive-index layer (0.1 
micrometers in thickness) was formed, and the target acid-resisting fikn was obtained. 

[0159] (Example 15 of a comparison) Carried out spray painting of the coating agent with which the poly caprolactone 
tetra-all (plaque eel 41 OD; Daicel Chemical Industries, Ltd. make) 100 section, the hexamethylene di-isocyanate (D- 
170 N) 75 section, and the toluene 75 section were blended to the PET plate (100 micrometers in thickness) which 
performed plasma treatment, it was made to dry at 140 degrees C for 30 minutes, and the elasticity polyurethane layer 
(100 micrometers in thickness) was formed. Then, OPUSUTA JM 5010 The spin coat of the coating agent (coating 
liquid A) with which the 100 sections and the photoinitiator (IRUGA cure 184) 0.3 section were blended was carried 
out to the upper layer of said elasticity polyurethane layer, it was made to harden by addition quantity of light 400 
mj/cm2, the low refractive-index layer (0.1 micrometers in thickness) was formed, and the target acid-resisting film 
was obtained. 

[0160] About the acid-resisting film obtained in the above-mentioned examples 36-38 and the examples 13-15 of a 
comparison, while measuring average reflectance, shock resistance, flexibility, and productivity were evaluated. The 
result is shown in the following table 8. Average reflectance asked for the average reflectance in 450-650imi with the 
spectrophotometer. l/4phi and 500gx50cm conditions examined and estimated shock resistance using the E. I. du Pont 
de Nemours type impact tester. Flexibility bent and evaluated the test panel (acid-resisting film) to OT. Productivity 
estimated the thing of O and a part unit for the thing producible (dry hard) per second as x. In addition, in the case of 
coating liquid A, in the case of 1.36 and coating liquid B, it was [ in the case of 1 .71 and coating Uquid C ] 1.35 in the 
case of 1 .90 and coating liquid D, when the spin coat of above-mentioned coating liquid A-D was carried out on the 
silicon wafer, respectively and the refractive index was measured in the ellipsometer. 
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Next, the technical thought which can be grasped from said operation gestalt is indicated below. 

[0162] - Activity energy-line hardenability urethane (meta) acrylate according to claim 2 characterized by the mole 

ratio of the isocyanate radical of or ganic isocyanate, the hydroxyl group of poly caprolactone denaturation 

hydroxyethyl (meta) acrylate, and the hydroxyl group of long-chain alkyl alcohol being 1:0.8-1.20:0.02-0.33. Thus, if 

constituted, transparency, blocking nature, and a lubricative fall can be controlled. 

[0163] 

[Effect of the Invention] According to this invention, it can be suitably used in the field of which abrasion-proof nature 
and lubricity are required especially. 
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* NOTICES * 

i7PO and INPXT are not responsible for any 
damages caused by the use o£ this translation. 

1. This dociiment has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagr am showing the back light unit for liquid crystal displays using the optical 
diffusion sheet of an operation gestalt. 

[Drawing 2] The sectional view showing the acid-resisting film of an operation gestalt. 

[Description of Notations] 

13 [ A base material film, 22 / — The layer which consists of activity energy-line hardenability urethane (meta) 
acrylate or an activity energy-line hardenability constituent, 23 / ~ Acid-resisting layer. ] — The 1st optical diffusion 
sheet, 15 ~ The 2nd optical diffusion sheet, 20 ~ An acid-resisting film, 21 
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